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"Just Turn the Knob 


President Wilson and His Multiplex Hammond 


While at Princeton, President Wilson used a Hammond. Later, as Governor 
of New Jersey—and now, at the White House, he still uses it— personally! 

te newspaper clipping above shows that when It is so easy to operate the Multiplex, and the 
dent Wilson has something of the utmost impor- touch is so velvety, that you forget every thing, except 
3 — he writes it personally on his Multiplex that which you are writing or creating. It brings you 

rnond. And the letter below shows what he ease and versatility, and thus brings out your person- 

:s of his Multiplex Hammond. ality. No matter how fast you think, Multiplex 

>e Multiplex Hammond does everything any other Hammond will get your thoughts, 
writer will do—and besides, if you “Just Turn the Every Multiplex Hammond “Writing Machine’* 
3,” you can change your type from Elite to carries two different styles of type, or two languages, 
:s, or your language from English to Spanish— in the one machine. There are more than fifty 

Greek or Russian, Etc., Etc. different languages in many sizes and styles which 

ie Hammond possesses a different style of type for can be substituted in a few seconds. 

Y possible purpose. Write a letter in the large The following paragraph shows eleven of the 365 
lie style; a few seconds later you may make notes in different arrangements of types and languages 
memo book in Miniature Roman type. You change (actual size) instantly changeable on the Multiplex 
one to the other by “ Just Turning the Knob." Hammond: 


rgyman. 


Read the 
above letter 
from 

WOODROW 
, WILSON 


Business executives, saltfs managers, doctors, 
lawyers, advertising 1119/1, writers, druggists, 
linguists, students—*-jnen/ women and children in 
all walks of life—find ^fiev; can do clearer, cleaner, 
better work on the^Multiplex Hammond. 

Tell us what your■'business or vocation is and we will 
give you free, (u)V details of the particular Multiplex / CUT OFF ALONG DOTTED LINE 

Hammond thaCisrhest adapted to your needs. * - 

Our new folder. “The Miracle of the Multiplex,” Gentlemen: Please send Booklets. ThePresi- 
fully explainprthe many things the Multiplex does that * dent and His Typewriter, ” and "The Miracle 
cannot hr dove on any other typewriter. It will be / tIle Multiplex,’’ to 
sent to yAu. free. Also the Booklet, •‘The President * N 
and Hi."7 Type writer.” Write for them now —sign * 

and mall the Coupon, and mail to— ^ Address. 


A New Portable 


Condensed Aluminum 

Only 11 lbs. 

Full Capacity 
Many Typewriters in One 

Write for Special Folder 

Special Prices to 
Officers of the Army and Navy 


Hammond Typewriter Co 

639 East 69th St., at East River, New York City 


/ Occupation 


Inquire about special terms to professionals 
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Test Phonographs This Way 

Before You Decide Which One You Want 


instantly appreciative.' You’ll say 
you never heard such wondrous re¬ 
production before. 


Does It Play All Records ? 

Or does it require you to limit your 
selection to its own make? Do you 
want to own a phonograph which will 
keep you from hearing all your fa¬ 
vorites ? 

Some artists sing for one record 
maker, some for another. 

The Brunswick plays all records, 
and at their best. And it is the only 
famous instrument with the Ultona, 
one of the chief features of the Bruns¬ 
wick Method of Reproduction. 

The Ultona is a new conception, 
not an attachment nor makeshift. It 
is a universal player, instantly adap¬ 
table to any make of record. 

Just a turn of the hand presents the 
proper diaphragm and needle. And 
it is made slightly oversize so as to de¬ 
velop the hitherto lost sound waves. 

What About Tone? 

In the Brunswick Amplifier we yse 
wood solely —no metal castings, no tin. 
We believe in the violin principle. 

The Brunswick Ampli- 
fier is molded of holly- 
wood, in a shape demanded i ?£P^jSii§ 
by acoustic laws. 

Thus tone is given every mm 
opportunity to expand. 

Wood gives the proper vibra¬ 
tion which a casting can not. 

And so the Brunswick 
Method of Reproduction, 
heralded as the most ad¬ 
vanced of all, brings new 
tonal values, new standards. 

One must hear The Bruns- M 
wick to appreciate its supe- ** 
riority. Your ear will be 


Does The Brunswick 
Cost More? 

No. In spite of its overwhelming 
advantages, the price is comparable 
with those lacking Brunswick ideas. 
Model for model, The Brunswick has 
been kept at the usual prices.'" Yet 
it could easily command more. 

This instrument is made ,by the 
House of Brunswick; a leader for 73 
years in the wood-working 1 art. ^ We 
have long maintained a nation-wide 
organization, with branches and deal¬ 
ers everywhere. 

And so the cost of distribution is 
lessened. Thus we can afford to 
offer a super-phonograph at ordinary 
prices. 


Where Can I Hear The Brunswick ? 

There is a Brunswick Dealer in 
your town. He will be 
glad to play The Bruns- 
njsjHKf wick for you, and show you 
Mj the advantages of the 
Brunswick Method of Re- 

This will not put you 
under the slightest obliga- 
fjll tion to buy. We want you 
to make comparisons. You 
w&M will then appreciate The 
EgSft Brunswick betterments. 

Go now and hear this 
W new-day instrument. Then 
decide if you could be happy 
> with another. 


THE BRUNSWICK-BALKE- 
COLLENDER CO., 

General Offices: CHICAGO and NEW YORK 

Branch Houses in principal Cities of United States, 
Mexico and Canada 

Canadian Distributors, Musical Merchandise Sales Co., 
Excelsior Life Building, Toronto 
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’Way off in Lake County, 

Illinois, young Frank Johnson, the son 
of James Patrick, the son of Gramper 
Thomas, was down in front of the 
tavern, at the edge of the little lake, 
getting the BOATS shipshape against 
the impending swoop of duck-hunters. 
Row-boats, motor-boats, house-boats— 
and tubs. Lots of them. All needed 
soaking up and some caulking a bit, 
and cleaning, and a certain amount of 
launching, of course. And painting— 
but only for the sake of Art, or for 
identification when abandoned by irre- 
sponsibles at distant points around 
the lakes. 

Well, we’ve bought this space in 
this ponderous publication merely to 
report that when Henry Monksommers, 
Jr., took a hitch in his very early bath¬ 
ing suit, and asked what kind of wood 
all those boats were mostly made of, 
Frank, he up and said, “Why, 
CYPRESS, OF COURSE! Whadja 
s’pose?” So Henry never forgot it. 
And no more will you, though you 
never shall build a boat as long as you 
live. 

Look for this mark on 
every board or bundle. 

It’s your quality insurance. 

For BOATS you'll specify “ALL HEART ” 
Cypress , and for ALL uses insist on TRADE- 
MARKED “ TWE-WA TER ” Cypress. 

THE ONLY TRUE “WOOD ETERNAL." 



T*ade Re*. U.S. P*t.O ne* 


43 Free vols. in the Cypress Pocket Library. Why not get some? 

SOUTHERN CYPRESS MFRS/ ASS’N. 

Which Is\ 1249 Hibernia Bank Building, New Orleans, La. 
Nearest ?(1249 Heard Nat*l Bank Building, Jacksonville, Fla. 
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Direct From the Factory 


to Save You $51 


Brand new Oliver Typewriters for half what they used to 
cost. Latest and best model. Sold under a new money - 
saving plan. Five days 9 free trial. No money down. 


The Oliver Typewriter Com¬ 
pany now sells direct. It has 
discarded old and wasteful ways. 
We no longer have thousands of 
expensive salesmen and agents. 
Nor numerous ctstly branch houses. 
These, and other costly practices, 
amounted to $51, which the 
purchaser had to pay. 

Our new way saves $51 and 
so we sell brand new Oliver Nines 
for $49. 

This is the exact $100 machine^ 
not a change has been made. Such 
is the guarantee of a $2,000,000 
company. 

If any typewriter is worth $100, 
it is this splendid Oliver Nine, 
our latest and best model. 


features which attract. It is 
greatly simplified in construc¬ 
tion, far fewer parts. It is noted 
for its freedom from trouble, 
great durability and easy opera¬ 
tion. 


Why Be Wasteful? 


Whether you use I typewriter 
or 100, this new Oliver plan saves 
you half. 

No machine does better work. 
No typewriter is speedier. None 
are more satisfactory in the long 
run than the Oliver Nine. 


Free Trial 


Merely mail us the coupon 
and we will send you an Oliver 
for five days’ free trial. Try 
it at your office or at 
home. If you decide to 
keep it, pay us at the rate 
of $3 per month. If you 
return it, we will gladly 
refund the transportation 
charges. Old machines are 
accepted in exchange at 
fair valuation. 


A 




Mail 
Today 


All this you can know for 
yourself very easily. You are 
your own salesman and decide 
for yourself. 

Read the coupon. Note how simple 
our plan is. Then mail it today for 
either a free trial Oliver or our amazing 
hook entitled “The High Cost of Type¬ 
writers—The Reason and the Remedy ” 
With the latter we send an illustrated 
catalog describing the #liver in 
detail. 

Which for you ? Check one 
or the other item on the cou- 


1. 


pon now. 

Canadian Price, $62.65 




The Oliver Typewriter Co. 

1107 Oliver Typewriter Bkig. r Chicago, DL 

{£02} 


We hope to be able to maintain 
the $49 price. But, if the cost of 
materials and labor continues to 
go up, we may be forced to 
increase this price. We do not 
wish to. We do not expect to. 
But we advise you to act now to 
be certain of getting your Oliver 
Nine at $49. 


» 

I 


I 


THE OLIVER TYPEWRITER CO., 

1107 Oliver Typewriter Bldg., Chicago 


I 


1 


I 


j | Ship me a new Ojlver Nine for five frve 


I 


ojjip (ik a new uiiver i\ine ior nvc (irtjs JTVC a 

Inspection. If I keep It, 1 will pay 54 U at the I 
of S3 per month. The title ta remain In yen • 


rate ■ . 

until fully paid tor 


My shipping point is 


I 


I 


I 


I 


The Oliver Nine has the stand¬ 
ard keyboard. So any operator 
may turn to it without hesita¬ 
tion. And it has a dozen other 


. This dots not place me under any obligation to 
huy. If I choose to return the •liver. I will ship 
It back at yaur expense at the end of five days. 

□ Do not send a machine until I order It. 

me your book—"The High Cost of " yiw- 
w r lt«rs—The Reason and the Remedy," your de 
luse catalog and further information. 


I 


I 


Name. 


Street Address 



Citv 


Sta e- 


’ r ' 




I 




m aerial 


ft 
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Sentf for this free lesson which explains the Chicago “Tech” 
£>^method of teaching Draftsmanship by mail. Positions 

big salaries are now waiting for competent men. 
The call of men to the war has left vacan- 
cies everywhere. Even draftsmen 
yjv of limited training and experience 

r; ^****£i&?' : /k are snapped up and paid good sal- 

Pj v, ^ / aries. Ii you are dissatisfied with 


you are dissatisfied with 
v your opportunities, learn Drafts- 

/ manship. Chicago “Tech” will 
**** j train you in the most practical way 
P * ffl in the shortest time. Mail the cou¬ 

pon today and let us tell you about 
the Chicago “Tech” method. This 
free lesson will show you how well 
^ j equipped you are to follow Draftsman¬ 
s' / ship. Enroll in the course only if you 
decide that you can take it up to advan¬ 
tage. No cost, no obligation on you to 
j j make this investigation. 

j j Come to the College or 

f Learn At Home 

"7 Hold your present position while training. 
/ #ur experts will instruct youby mail. Only your 
spare time is required. You are directly under 

practical draftsmen and engineers. You are taught exactly 
the work required in the drafting rooms of big concerns. 
No time to p ut in on unnecessary studies. This means thor¬ 
ough instruction and early graduation. 

V W 7 1 Draftsmen earn good ©alsries in nor* 

I 3 YY 00lT mal times. They command extra high 
w salaries now — and the tremendous 


FREE Instruments 


Every student of the Chicago 
“Tech 1 * Course in Draftsmanship 
receives this set of ir stru men to. or 
a cash credit in case healready baa 
a set. These instruments are of the 
same make and sized as used by 
high salaried experts in drafting 
rooms of factories, shops, r ilroads 
etc. You use them while learn- 
. ing—then take them right into 
your practical work. 


Other Mail Course* 

Chicago “Tech'* not only 
helps men to auccee* in draft- 
m nsbip, but in other impor¬ 
tant practic 1 professions. 

General Builders* Course 

Plan Rending, Eetimating. 
Construction, Architecture, 
etc.. are taught in every det il. 
Intended especially for con¬ 
tractors. bricklayers, atone 
masons, carpenters nd others 
in the building induetry. 

Flan Reading 

Practical instruction from 
actual working blue prints, 
under the direction of experts, 
Everything made clear. En¬ 
ables a man to et in a few 
months wbat be seldom gets 
the opportunity to learn well. 
It at all, at hie work. Courses 
for men in all branches of 
building and mechanical lines. 

Plan Reading tor Builders 

How to read Blue Print plans 
for every kind of building con¬ 
struction; bow to lay out work; 
bow to know just what the 
architect mesne. A course that 
helps men to become foremen; 
foremen to become superin¬ 
tendents end Superintendents 
to become contr ctors . 

Plan Reading for Shop Men 

Howtoread Blue Print draw- 
iogs of machinery, found*? 1 
work, sheet metal work, muni¬ 
tions, tools, aeroplanes. Struc¬ 
tural ateel, cats, etc,, etc. A 
mechanic or shop man in any 
branch of industry can quickly 
increase bis earning power 
with tiiia information. 


Easy Payments 


The fees for Chicago Tech” Courses are very moderate—and you 
can pay on easy terms. And also—you obtain in a few months what 
it would take several years to acquire by ordinary methods. You can 
get an e rly start. You are soon ready to take a paying position nd 
and to quickly get back the cost of your course. 


The sooner you are prepared the sooner you will be holding a job 
that pays a large salary andopene the way to advancement. Many ex* 
ecutivee, general managers and auperintendenta began as draftsmen. 

Other institutions ask you to pay drat— nd then to find out later 
how well ugalified you are for this prof vhbuhi , We send the free lesson 
6r«t and place you under no obligation at II. Diecover your qualifica- 
tions before you pay anything. 

The coupon will bring the TeBt Lesson, free. Also information 
about the profession of Draftsmanship an4 detailed facts about Chi¬ 
cago ‘"ImV' methods, the fees, terms, etc. Mark with X the branch 
you are interested In— or If In doubt about which course to take, write 
a letter stating facts about yooreelf and asking our advice which will 
be freely iven. Mail either tba coupon or the latter today. 


FREE Lessons 


Test I isseon in either of these 
Plan Reading Courses sent free. 
Just mark the coupon to ahow 
which you want, Act now. 
Prepare to take one of the 
higher jobs which are opening 
Id every industry. 




Chicago Technical College, 

1031 Chicago “Tech” Building, Chicago 

Without obligation to me, please send me your F EE Teat lewon and 
other interesting literature covering the subject indicated below. 

Mark X opposite work in which you are specially interested. 

□ Architectural Drafting □ Sheet Metal Drafting □ Estimating 

□ M .chine Drafting □ Builders' Course □ Surveying 

□ Electrical Drafting □ Plan Reading—Builders □ Map Drafting 

□ Structural Drafting □ Plan eadinff-SbopMeo □ Reinforced Concrete 


Name. 


Ad dress 


City.............................. .State. 

College or Home Study? Stake which.. 
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C UROPE is devastated. It must be rebuilt. And America must rebuild it. American 
■ L-11 brains, ingenuity, and inventive genius are going to supply war-tom Europe with 
new buildings, new factories, new machinery, new equipment of every description. In 
fact, there isn’t one thing needed in the reconstruction of Europe that America won’t 
supply. Can you grasp what that means? 


The moment peace is declared America will begin the titanic task. No other country 
can do it. * Think of what it will mean to America to YOU and every ABL£ man in 
the country. The task facing America will mean a decade of unparalleled prosperity—an 
era of COLOSSAL OPPORTUNITY for the TRAINED MAN. Earning power will be limited only 
by the lack of ability to DO THINGS. Every line of business will be worked to the limit. There 
can be no question about that, for the skilled workers of Europe have died by the hundreds of 
thousands. Now you see why training is so essential, and why every man not in the fighting line 
must prepare for the gigantic task facing America. The man with TRAINING will reap rich rewards. 


Prepare Now for the Big Future 

Don't sit on the sidelines when the big call for trained 
men comes. You don’t have to. TRAIN and get i**to the 

game yourself. In six months you will be better fitted for the job you 
want: than you are now. In a year you will have a atrong grip on that 
job. I n two yeata you can be an expert—a big money-maker. There 
will be a place for you no matter what your profession or age may be. 
There is time for you to get ready if you begin NOW. Trained men will 
be capable of earning salaries that will satisfy the most ambitious. And 
there will be a hundred or more openings for every man who can deliver 
tlie goods. There is no limit to the opportunities facing YOU and eveiy 
man in the U. S —only the limit you place on yourself. 


Results Follow If Training Leads 

It needs a little backbone to study. It means devoting 
some part of your leisure hours to learning. But if you are 
man enough to do it. then the rewards are so sure—so certain 
— that the time you spend in home study will repay you a 
thousandfold. There is going to he a tidal wave of pros¬ 
perity sweeping this country. It is beyond dispute. Are 
YOU going to ride on the crest of it. or will you be content to 
travel with the driftwood that follows it? IT IS UP 
TO YOU I 


Train with the Greatest Educational Institution 

^ 0 If you have ambition, and the backbone, you are going to prepare for the 

immense possibilities of the near future. It is simply a matter of saying 
“I WILL*' and mailing the coupon below. No matter what profession you choose to follow, you will 
have back of you the greatest correspondence school in the country — the greatest staff of experts in all 
branches of endeavor to instruct and coach you. Back of this staff, back of this great institution, is 
nearly twenty-five years' experience. The American School has the prestige of having trained thou~ 
sands of men—and women—who today rank high in the industrial and commercial world. They have 
made their respective marks because they were TRAINED. But first they marked the COUPON. 


Satisfaction Guaranteed ^ I™ tl 

student must be satisfied or his money is refunded in full. There is no 
quibble of equivocation about it. Just as it is up to you to mark the 
Coupon to prepare for the golden age to come, so is it up to you to tell 
US if you are not satisfied. That guarantee goes with every Course. 
Then there is the EASY PAYMENT PLAN that makes it possible io; 
you to get training without missing the money. 


Mark and Mail Coupon 

future if you master that Course. And you can do it without a doubt. 
On receipt of the Coupon we will promptly send you full particulars — 
everything you will want to know about the Course you are interested in, 
the lastiuctors back of you, our business and training methods. Refund 
Guarantee and Easy Payment Plan. Send the Coupon NOW—while 
this most important matter is before you. 


..Electrical Engineer 
-Elect. Light and Power.. 

Superintendent 
...Hydroelectric Engineer .. 
..Telephone Engineer 
-.Telegraph Engineer 
^.Wireless Operator 
..Architect 

..Building Contractor _ 
..Civil Engineer _ 


.„.Shop Superintendent ,, S anitary Engineer 

_Steam Engineer Heating and Ventilating 

....Draftsman and Designer Engineer 

....Lawyer _Master Plumber 

....Business Manager ...^.Automobile Engineer 

....Cert. Public Accountant ......Automobile Repairer 

....Accountant and Auditor _Airplane Mechanic 

_Bookkeeper .High School Graduate 

.—Stenographer ......Gen. Education Course 

_Fire Insurance Expert ......Com. School Branches 


Check Course you 
are Interested In and 
mall the Coupon 


Name .... 
Address 


CoDvriohlst 


I material 
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An Important Letter From the President 
of the American Commerce Association 


Not Enough Men for These 
$ 5000 -A-Year Positions! 


Chicago, III., September, 1918. 

I am writing this letter as a last resort to see if we can¬ 
not secure more men willing to qualify for positions paying 
$2,500 to $10,000 a year—positions in which a man can 
save his employer that amount every month, perhaps 
every week. 

These positions are open in a field that is new and as yet 
unthought of by most men. It is difficult for the average 
man, until he knows the facts, to understand why so 
many of these positions are begging for men needed, so 
I am going to tell you a few of the facts. 

Transportation is today the second largest, and the 
most important business in the country. More than two 
billion dollars annually are spent in freight rates, yet it 
has been estimated that 8 out of every 10 shippers 
are losing money on shipments. This is because few 
men know the most economical methods of forwarding 
merchandise. 

There are about 40 million different rate combinations 
in the United States. When you stop to think that there 
may be 25,000 different kinds of goods shipped between 
about 30,000 shipping points on one or more of the 26 
different kinds of rates and subject to some of the 43 
different special freight services, the problem seems to be 
very intricate. But this work is just like any other 
work—it is easy for men who are specially trained. Those 
who have a technical knowledge of the Government 
Freight Rate System can easily determine the legal rate, 
which may apply on any particular shipment—he can tell 
whether a rate is the cheapest rate in existence, whether a 
slight alteration inpacking will cut the ratein half and so on. 

How important is the trained traffic man's work can 
be seen by these few cases out of thousands which occur 
every day.| 

A concern in South Chicago had been shipping about 
200 cars of Coke from Connellsville to their smelters. 
Some time ago a traffic expert succeeded in getting a 
rate adjustment which resulted in a saving of about 
$5.00 on each car. Thus, on this one item alone a saving 
of over $300,000 a year was effected. 

In St. Louis, through misrouting of freight, errors in 
reconsigning cars and undercharges on shipments, a 
railroad lost over $27,000. 

A traffic expert discovered that freight rates paid by 
the Meeker Coal Co. were legal, but exorbitant. A ruling 
secured from the Interstate Commission resulted in a 
refund of $122,000. 

An oil shipper in Kansas was losing over $30 every day 
—$700 monthly—because he did not know of certain 
tariff regulations entitling him to lower rates. 

Tens of thousands of concerns, without realizing it, 


are losing fortunes every year because they do not know 
that there are countless classifications, special freight 
services and rate combinations which legally entitle them 
to rates that would amaze them if they but knew. 

There are about 50,000 large business corporations and 
about 400,000 smaller shippers which must be protected 
by competent traffic men. These concerns have freight 
expenses running from a few thousand dollars to many 
thousands of dollars monthly. Yet in the entire country 
there are only a few hundred men actually competent 
to save the money now being wasted through lack of 
efficiency in applying the Government Freight Rate 
System. It is estimated that over 100,000 more traffic 
experts are needed at once. 

Heretofore, there has been no simple way to master 
the details of traffic management. Realizing the crying 
demand for trained traffic experts, and seeking relief, 
the American Commerce Association—a National or¬ 
ganization OF traffic men, FOR traffic men, BY traffic 
men, offers to give men the training required to make them 
competent to handle the problems of most economical 
distribution. The instruction is given by mail and can be 
studied in spare time, at home. Though the most com¬ 
plete and thorough training is given, the Course is re¬ 
markably easy to master, and through the Association 
costs but a few cents a day. 

Through its Advisory Council, every member of the 
American Commerce Association received the help of such 
men as T. Albert Gantt, traffic manager Montgomery, 
Ward & Co.; Wm. Scott Cowie, general eastern freight 
agent Erie R. R.; Samuel G. Lutz, general traffic man¬ 
ager Chicago & Alton R. R.; Chas. E. Mayer, traffic man¬ 
ager Stone & Webster Engineering Corporation; A. C. 
Westfall, traffic manager Cadillac Motor Car Co.; T. T. 
Harkrader, traffic manager American Tobacco Co.; D. E. 
Gelatt, assistant general freight agent New York Central 
R. R.; as well as nearly 200 others of equal prominence. 

It is impossible to go into details in this letter, but the 
Association has published a remarkable book for free 
distribution which explains everything in detail and tells 
how anyone may quickly learn the new profession of traf¬ 
fic management. The possibilities in this field today— 
great as they are—are nothing compared to what they 
will be a year from now. If you are at all interested in 
getting into this highly profitable field, paying salaries 
of $2,500 to $10,000 and more, be fair to yourself and 
write for the remarkable book now offered free by the 
Association. In writing, please state whether you are a 
beginner or whether you have had previous traffic ex¬ 
perience, and give your present age and occupation. 
Address, American Commerce Association. Dept. 910, 
206 S. Wabash Ave., Chicago, Ill. (American Commerce 
Building.) 
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HAWKINS ELECTRICAL 
GUIDES tell you just what 
you need to know :: :: 


r ^ I 

r^*m 


$ 


Flexible Covers 
Handy Pocket-Size 
10 Volumes 
3500 Pages 
4700 Pictures 

A Number 
A Month 


V r OU need specialized knowledge today if 
■T you are to master electrical forces and 
command the high salary of an electrical ex¬ 
pert. Success in electricity will come through 
your ability to acquire and use the special¬ 
ized knowledge of others—knowledge collected 
and condensed in Hawkins Electrical Guides. 

Just think how much these books will help you. 
In Hawkins Electrical Guides you always have at 
hand for immediate reference or study, a wonderful 
work containing 4,700 illustrations and 3,500 pages 
which cover all the subjects, principles, theories, prac¬ 
tices, problems, troubles and ways of doing things 
electrically. If you are an Engineer, Electrician, 
Mechanic, Helper or Student, “Hawkins Electrical 
Guides” are a necessity in your daily work. 

The set contains ten helpful and practical volumes—writ¬ 
ten in clear, concise language—easy to understand—no 
wasted words—full of up-to-the-minute electrical knowl¬ 
edge which you can apply to the problems that come up. 

HAWKINS 

ELECTRICAL GUIDES 


Do you want to know the facts about 
the following electrical subjects ? They are 
all covered in Hawkins Electrical Guides. 

Mm 1 Cwntwos 348 puses. 388 illustration*! Electrirsl rkm and aymbele—static and 
, ^“ p * current electricity — i»r iuiix/ cell*—cooductere and initiators—reSUtsnce and con¬ 
ductivity— mmf netwni—inHupdon eoil* — dynftuo principle®—claimed of dyMmOf—ATTUtUll* 
winding*—commutation—4>nish«t. eic- 

Ma J Contains 348 394 iluatiationo. Motor principle* arramtuic reaction—motoi 

— Starting—calculation! —-broke horsepower selection and installation of dVnatilM and 


motor® — galvanometers —standard cell* — current measurement resistance n easuremeut — 
voltmeter*—wattmeters—-watt hour tnetem—operation of dyjutmoe—operation of mu tor*, etc. 
Mm ? Contains 30Q pages. 423 lllurttiutions. Distribution —wrw and wiro etil- 

^ dilutions—inaide. eutoiclo anil underground wiring—tipi llaslicra—lightning protection 
—iWdifi^w--fltort«e battery ey at onto, etc. 

Iy rt A Contains 270 pa«o 0 , 37 V) ill vnt rations. Alternating current principles—nltsvrmling 
l»« “ current, diorama—the power factor-—-altertiator PrinciPiQO—alternator eons) rueiiiiPi— 
windings. otj. 

Um c Contains 320 page* OH illustrations. A. C. MoWw^-^yncbronoua and induction 
motor Princip l e * —A. C. commutator motoiv—induction motors— transfpsnoc-ia; lasses, 
conitrurlloa connections, leats—eonV«H«ffl—rectifiers, ete. 

Mm C Contains 298 pages. 472 {Uuitntiona. Alternating current sntcint^iwitflmK 
“'W ™ drvioa—cireuit brefjiiore—relays—lightning protector uppiinui*—ri-gubiinE Jcvlcra 
—«yo hronoua cnodcnsera—indicating dtviuii niCte**—-power factor indicatora—wave fonii 
mnsaul>rnent m nlck boards, eto. 

k| A ^ Contains 316 paces, 379 illustrations. Alternating current, wiring power stations 
■ wVn J —turbines: management selection, location, erection, testing, running, care and icpair 
-—telephones* etc, . , .... 

Sf A O Contains 332 paces* 436 illustrations. Telegraph—simultaneous telegraphy slid 
9 tefePhooy—wireless— electric belle—cloctric lishtii g— Pliotoiuotcy, etc, 

| l« 6 Contains 322 Pages. 027 illustrations, Illectrio railway!—elcctrio lofonjotiVM—i'iir 
Is" 1 v lighting—trolley car uPemiion^niiftcellaueouB nppliostious—motion pictures’—ifUA 
engine it-' ition—automobile solf-Startcra and lighting sVstemo* elPotrio vebicl«B> etc. 

| | Contaize 313 pages, Wll llluetiatione. Elcvstoro-^raneo—puxmrar—air oomproMOr* 

’"O* •" •—electric heatiao—^drwirio welding—soldering and bras jog—industrial eleclrolyr'o 
—eloetyo-platinc—therapeutics—X-ray a etc. 

Also a complete l2£~pagn ready reference index of the complete library. This indt-x baa been 
planned to tender easily auuiible oil the vaat information eontained an the 10 Elwirifiil guides. 
Trier* are over 13,500 ernes references. You find what you want to know* instantly. 


TESTIMONIALS 


“Hawkins Electrical Guides are priceless to me. They are the moat 
concise treatise on electricity that have come into my reach.” 

W. Francis Green T Phila. Electric Co.* Philadelphia* Pa. 

'T would not part with Hawkins Electrical Guides for ten times their 
cost if it were impossible to replace them/’ 

Carl Fortes* Benicia Arsenal, Benicia, Cal. 

“Through the help I have received 
from my set of Hawkins Electrical 
Guides I have secured a position 
which pays me 100% more than I 
was receiving before i owned the 
books. **—Harlem Day, Centralia, III. 

“1 find the Hawkins 
Guides very helpful in 
day work.” 

J. W. Suter. West Penn. Traction 
Co,, Pittsburgh, Pa. 


Electrical 
my every- 



The guides are pocket size. You can carry a volume 
about with you until you have mastered its contents. 
The subjects are indexed so that you can find your 
information instantly, arranged in the form of questions 
you would ask and the answers an expert would give you. 
It’s like having a famous Electrical authority always at 
your elbow ready to answer any questions you ask. 

The Guides are truly beautiful books with flexible covers, 
gold title and edges and are well printed in large type on 
high grade paper. They are a pleasure to study and possess. 

The Whole Set Shipped 

1 Send no money. You 

A ^ A A A mus t see an £ ex _ 

amine the Guides before you can realize how 
valuable they are. It will cost you nothing 
to look them over. Use them in your work 
—pick up some information that will 
increase your earning ability. Decide 
for yourself that they are the most 
complete and clearly written elec- 

trical books ever published. Every book 
is complete in itself but the entire set 
is the best bargain. Accept this un¬ 
usual offer now—mail the coupon 
today. If you decide to keep the 
books you can make settle¬ 
ment at only Si per month, 
until paid for. 


THEO. 
AUDEL 
He CO. 

72 Fifth Ay*. 

Ne w Y ork,N.Y, 

Please submit me 
for examination 

Hawking Kfacftrfcal 
Cuidt* ipHeiSlmh . 

Ship at once, prepaid, 
the 10 numbers. If satis¬ 
factory I agree to send you 
fl within seven days and to 
further mail you $1 each month 
until paid. 


Signature 


Occ upatfon 


EXAMINATION 

COUPON 


Kmpieytd by. 


Residence 


fteferenca 


,FOD,Sc.O«/iS 
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Traveling &flesn»en are Cusntial_Garan)- 

mcntRullnv* Th»demand exceeds the supply. Salas* 
manship offers yon a future o l limited poaef bttitfes— a 
successful career. Why not prepare yoaraelf in eptn 

time to cnt®r this Productive and Profitable line of work. 


Thousands of men and Women have been trained 
throuKh our Home Study Coarse and our Free Employ¬ 
ment Service ha* helped thonaaads to success. Let ua 
do the aame for you. Write today for bit Free 
Book, liat of opoiing*. and full paniruiam. Address 

NATIONAL SALESMENS TRAINING ASSOCIATION 
Dept. 15 *R Chicago, Ul.« U. S. A. 


YOU MEN - The country needs 
_ LISTEN! more trained, graduate 

electricians. Thousands 
mttm ... have gone into the Government 

HHBnKKg^. service and there is such an unus- 

ual demand for competent elec- 
trical men that I am making a wonderful 
offer at this time. Here Is Your 
j^HSr Opportunity! I want to send you my 
splendid offer now. 

Don’t hesitate because of age or 

experience. Young men, boys and 

F old men must now fill the gaps and keep 

f business going. Do Your Part. Prepare 

1 yourself for a real position, by my Home 
I Study Course in Practical Electricity. I am 

" Chief Engineer of the Chicago Engineering 
Works. I have trained thousands of men and can help 
you better than anybody else. We also have large, 
splendidly equipped shops where you can come at any 
time for special instruction without charge. No other 
correspondence school can give you this. 

SPECIAL OFFER: Owing to the big demand for trained 
Electricians in the Government service I am making a 
wonderful offer for those who enroll during October. 


UNDER MASTER TEACHERS 


A Complete Conservatory Course 

D v A/Ini | Wonderful homo study toumic I eftions under 
AvAci.ii great American and European teachers. 
Endorsed by Paderewski . Mssfcer teachers guide and coach 
you. LePdona a marvel of simplicity and complete nc*H. 

Any Instrument or Voice JKJSn»y"S 

are interested ie-Pimio, Harmony, Voice. Public School 
M sic. Violin, Cornet, Mandolin. Goitiir, Etanjo, or Reed 
Drpn-ftnd we wiD send onr FREE CATAl.uij coming 
all instrumental &nd voc al co urses. Send NOW. 

UNIVERSITY EXTENSION CONSERVATORY 
4876 Si eel'. Myer* Bldg. Chicago, lliinoia 


and let’s see what joo can do with it. 
CWiwnhis and iUu»ratars earn fruotk 
tolUfror asm i»cr e«cl. Mr practical 
uyaUn of personal indiridnaJ Ihsu^i by 
fna.il wig Hereto? mr talent. Fifteen 
years' anzTSsfol work for newspapers 
and Biansinn gcudiftrs m* to tescti you. 
Send sketch of Uncle Sato with 6c in 
sumps for toot lessee* P late; also entire* 
T ™pf dnwuiCTi showing ^A««&ilitira for 
YOU. iMte veer o#e. _ 

TbeLaadoa SAW 

1491 Schobsld Bldg., Cleveland, O, 


Cl Cf!TDII!JII “**» with training. Having trained 

LLbII I nillAL Over 2000 young men. Hk BUss 

Ba<trlcal School, with iu well- 
uipp«i b oP« aod laboi&tQrics, in DeculiaHy QUftJififd to civo l 
WXhBtod oouroo in Electrical 


r Go after some real money. Qualify for one of 

the thousands of splendid positions open. All 
you need to start is a few months' snappy, practical 
instruction from a competent engineer. Come to me— 
NOW. HI give you my personal care to ensure rapid 
and efficient progress. My course is intensely practical. 
It is highly condensed, simplified, up-to-date and complete. 
This is the only Correspondence School in America that 
has fully equipped electrical shops where students may 
come for special instructions. I am so sure you will make 
a splendid success in this study, that I will Guarantee 
Under Bond to return to you every cent paid for 
tuition, if you are not entirely satisfied when you receive your 
j| ‘ L Electrician’s Certificate granted you as a graduate of my school. 


with Mathematics. Steam and Gab UnKinea, 
Mechanical Drawing, Shop Work aod Thao* 
retifnl and Practical Eloctrhity. Htudcnta 
construct dynamos, install wiring and teat 
electrical m chinery. Course, with diPloillA, 
complete ... A . aa « w 


Far practical young m o with limited time. 26th year opens 8cPt. 
2bth. Cat locus oq roquist. 102 Takoma Are*. Washington* 11. C* 


l tidpath s 

History of the World 
AT A BARGAIN 


Notice 


***** u f 
in ■ n tf f « r t u r n 

Sts***.,*!*;, 


Send me the Free Outfit Coupon at once. Do it now. For a 

limited period I am making a slashing cut in the cost of tuition, and giving 

each new student a grand outfit of Electrical Tools, Material and Instruments 
—in addition — Absolutely Free. I will also send you—free and fully prepaid-^Proof 
Lessons to show you hew easily you can be trained at home to enter this great profession, 
by means of my new, revised and original system ef mail instruction. 

A QpA I y| DTI Get the full benefit of this great offer. 

I ■ mJlwlB I LI Send the Coupon or a postal for free 

information without delay. Do It now —before-my free offers and guarantee are withdrawn. 

Dept. 30 441 Cass St. 

CHICAGO, ILL. 


4M0 r,*„ 

Fjrlurn 


I Hi anccjunt ut Cfce ffrrqit InfTpnm* in mt rat tmiraf mid 
Li i- to Boon (ncr^Mf tbi. h price 1 -c? (dyi-t 

(iit! i r'ltsiO]| cs #l <4 iiutrli iAfactilr^ P IVp wiD nam# oyr prnrnl 

low price and taiy terms only 111 dir«fc lel^n tri thy-M 1 

n i in -1 iipj us r li y Com p on \ h ■ l.r i w. T en r nft C 1 oupoti h wri t c 
pin me imd nddrcit plainly, arid mmil now ntfdre yotl 

fcirfet il j The 32 J-TM PlL*^ will nix a u .vmi - ■ tTi ■ i■ 

Lib h of rlie .KHeTtdid iJIuntrcil iniin qcmI nqmi^rfldb^ lu^utiful 
*tylu eh whifih f.ho work wricien. hftvif alrvidy 

nv&Llad t homselvea of our offer mid evnq, pun:hi 4 er £■ mon* 
ihun i»tifl|]i^d. MAIL, COUPON NOW. 


CHIEF ENGINEER 

L. L. COOKE 


SALESMEN 


BE A TRAVELING SALESMAN 


FREE COUPON 


Uam thfB "Fr-mm Outfit^ Coupon 

CHIEF EMC. L. L. COOKE, OepL SO, 441 Gamm St., CHICAGO, ILL. 

St*: Send at once—— fully prepaid and entirely free —complete particulars of yoar great offer for this onth. 


Name 

City.. 


Address, 


• • fc • % 


9 9 9 9 


State . 


WESTERN NEWSPAPER ASSOCIATION (10-18 

140 So. Deartom St.. Chicago, III. 

» nn j? vnur 3 2 .p*fce free umple book et of 
HiktOry of (ho ttQlitf. c m*tn, ring pFotpicrnT'nK'pf. cf n. 

#1. ' 1 T**/ RnC ^, at HTFa * rhatni-fi 1 r-i m h , a,-,1 wr N- 

7 \ e foil puttoulan of roar special offer to Popular Sdaoca 
Monthly rMoan. 

HAlMC._ 


ADDRESS 
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T HE photo here 
shown is or Naval 
Radio Operator 
E. D. Scribner who 
eco uired the prin¬ 
ciples oT K. I. Short- 
hand la a few hoars 
soon became able 
to me U in his aval 
service work. There 
•re many writers of 
K. I. Shortliaod la 
Army and Naty. 

‘'Aft a teacher, in¬ 
structing In K. I. 
ShorLhaxKl, 1 find ft 
s splendid system 
haring the great ad¬ 
vantage of being so 
easily acquired. M, 
Q. McCleman. 

"My school pupils 
16 tea ming y o tl C 
method qaickly and 


READ THESE AMAZING — absolutely logical — FACTS 
ABOUT tL L SHORTHAND. This is a simplified system of 
stenography easily learned in a few hours, after which speed in 
writing comes with ordinary usage. 

The old syttema of shorthand are all right but are unnecessary for most of the practical, purposes 
of life. By comparison you might solve a problem, logarithms, that could be done more quickly and 

easily by simple arithmetic . In certain countries, a knowledge of engineering gained by intensive study for 
two or three terms is necessary to entitle a person to operate a motor boat, yet here in America, even a 
girl or boy is able to run such a boat after a few hours of study and practice. Similarly with stenog¬ 
raphy—the Amplified K. L Shorthand enables a person, young or old, to sweep aside old-school 
restrictions and do practical stenography in an amazingly snort time. 

No need of a teacher to stand over you. K. I. Shorthand comes in books—com- 
pletc—easy to learn in spare moments wherever you are. ^ I 

The system of K. 1 Shorthand ia the original and can be obtained solely 1 . 

from King Institute at the exceptionally low cost of FIVE DOLLARS. p f 

Nothing further to pay and special instruction ^iven without charge, by ||J $ jg 

correspondence, if needed after you have obtained the Course of | % §E |j !? 

Instruction. No such privilege given with any other | | 1 

low cost method. 

Test for yourself* the simplicity of K. I 


they net ouly writs 

rapidly but eu?n I can read ihelr notes 
eailly." ^li$s H. Tt x Noble. 

"I CAUBot say too much la praise ot 
your ft/fitem. It Is the simplest easiest 
and moat practical quick bome study 
course that H lifts been my pleasure to 
examine." Slmer Duffy. 

"1 cud not study your system; I ab« 
ftOfbftd it A sreat pleasure, a LifUe saver, 
a ble&ilux.” Dr. Paul K, Winker.- (This 
canto to n» written In K. 1. Shorthand.) 

"Valuable for our detectives; they learn 
eo Quickly and me K. I. 8hoctW*nd ad- 
v*n Metutiy." From * Chief Detective. 

“1 Iel/ii d it la 2 euitiluil. now xaiaisf 
epecd by pi a Ucn. Ufteful la the tltiro," 
Osiite Totes: 


r«Bk ot ftui of roe 
Hill. / on tafcta? it Omen 
IT. /. 


JJ Vour sarsten is Ilka a motortaat cop- 
pared to a sail-bbaL" D. B. Alvanio. 

"Have acquired speed aver tins 110 
word* per minute la 6 weetm." Minnie 
H. Kraus. 

Mote: Voluntary testimoDlili are con- 
etantly coming to Kins Institute. A Plen¬ 
itude. with full addresses, will be mailed 
with o r FREE BROCHURE on roQuast. 


TRY THIS LESSON 

This is 


Shorthand and the ease with which you learn 

By trying the short lesson below. The whole 
course is equally fascinating. It is a com- 
roon remark for patrons to *ay they jrf 

do not need to study— they 

absorb this wonderfully eu- i 

t er ior easy-to-Uarn ft 

. L Shorthand- kB 


Just a tiny 
circle 


wpp- WH Y 

SO EASY 
TO LEARN 


Spelled as 
prooo need 


You can set down words in IC. L Short- 
hand as fast as they are spoken, or as rapidly as your 
mind logically acts when you are thinking out an essay, 
speech, directions, etc. 

You can read your own notes— transcribe everything—word for 

word, accurately, weeks, months or years 
afterward. Your assistant can quickly 
learn to read and typewrite your notes. 

One reason why K. I. Shorthand is 
ao easily learned —and never forgotten 
^is that you arc not (like the extensive, 
expensive systems) compelled to do light 
or heavy shading; or write in special posi- 


acting 


TO WRITE*‘ACTINC M IN THE ORDINARY WAY RE¬ 
QUIRES 21 PEN MOVEMENTS—ONLY 4 IN THE PER¬ 
FECTED AND SIMPLIFIED tC. I. SHORTHAND. 

See bow easily you have learned to use four signs 
ia K. I. SHORTHANO. Quickly, like a pastime, yon can 
learn the whole set of 30 and then attain speed so you 
mar write in a quarter to a letuh of the time seeded for 
writing in (he ordinary way. Thus you may write 
rapidly aa the words are ftpokftn. 


These K. I. Shortcuts 

Association 


This word takes 34 pen movements in or¬ 
dinary writing—enly 2 in K. JL Shorthand. 
See how many times you can write it while 
your friend writes in the usual way. 


Takes 54 movements in longhand; only 3 
in K. L Shorthand. The whole method ia 
surprisingly easy to learn. 

Representative 

Takes 41 movements in longhand; only 2 
in K. I. Shorthand. Learner*, all ages, are 
delighted with their quickly attainedspeed 


Or. if more ooaveuteot--to save 
^ time—mail SI .00 new and you may 
r W $4.00 when the 

Course of Instruction < JCfL 

cornea to you. 

Bear In rofod, we claim that . 4 

the K. L Sbarthand System is f 1 

relatively worth fifty dollars and ■' tV w* 

we are teaching thla rcnisteted. ■ ■ t »i 

fully copyrighted, guaranteed fWj 

muliiod for only ene-tenth its 

value which you can lcam In —' l 

leas than a tenth of the time of , ■ ' 

moat ocher stenography systems. 

Make menty-order or check M 
Payable to King Institute. Or * ft* 

bead cash. Mail yeur order to 


Yon know about electrical In¬ 
ventions that h&vn simplified hitherto 
laborious mechanical processes. On the 
Same theoiv—and proved hy practice— 
K. I# SHORTHAND is auxulfesnnE Its 
remarkable tlme-uaviug merit both in 
the learning of It and In the facility 
With which th notes are transcribed. 


"uTpr?- / KinD Institute 

don't delay JT / 154 East 32nd St., 

lvaotaae ofthis f New York, N. Y, 

08tin2n%oIf * / 8 So. Wabash Ave., 

Hd_jnak 0l X Chicago, III. 

pil d to 3 X Seo< * rnc the complete 
eee / K. I, Shorthand System in 
te / accordance with your offer. 

[ ] / enclose SS <•» fttll payment, 
jT f]/ enclose Ss end will pay the 
f balance. $ 4 , when the K. 1. Short¬ 
hand System comes to me. 

Name.. .... 


-Rm 3 % ^ the Government service are 

IkS r,uu ualn * K. L Shorthand, At 

Biwf-uHg^ayp^ “tie U. 8. Naval Submarine Bate, a 

yeoman ftL*quired a speed over 10 O words 
per minute within a moadi, 

^ Wonderful efficiency aid in K. t ShOCtha&d. 

King Institute 

Dept. EC-ltt 

8 So, Wabasfi Ave, 154 East 32nd St. 

CHICAGO NEW YORK 


SATISFACTION GUARANTEED 
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How I Teach Piano 





In Quarter Usual Time 
At Quarter Usual Cost 


"Impossiblesome persons said at first, 
but every year I obtained more students, un¬ 
til today many hundreds of men and women 
are studying with me in all quarters of the DR. QUINN AT HIS PIANO 

globe. Every State of the Union contains From the Famous Sketch by Schneider. Exhibited at 
. ,*ii, r • the St. Louis Exposition. 

scores of accomplished players of piano or 

organ who obtained their entire training from me by mail, and at 
quarter the usual cost and effort. I will gladly refer you to tny 
number of my graduates who will soon convince you of the surprising 
results they obtained by my scientific method. Write for my 64-page 
free booklet, "How To Learn Piano or •rgan.” 


The Colorotone Saves You Months of Time 

You learn faster, not because anything is omitted, but because you use 
every possible scientific assistance—many of which are entirely unknown 
to the average teacher My patented invention, the COLOROTONE, 
sweeps away playing difficulties that have troubled students for genera-, 
lions. By its use. transposition—usually a "nightmare" to students—be¬ 
comes easy and fascinating. It enables you, in your third lesson, to play an 
interesting piece not only in the original key, but in all other keys as well. 
This one fact saves you months of valuable time. The COLOROTONE is 
patented and cannot be used by any other teacher or conservatory. 


Finger Action Shown hy Moving Picture* 

With my fifth lesson I send you another important and exclusive inven¬ 
tion, QUINN-BEX, a mechanical "movie." It shows you every movement 
of my wrists, hands and fingers at the keyboard. You see the fingers move # 
as clearly as if thrown on the moving picture screen. You do not have to 
reproduce your teacher s finger movements from your MEMORY—which 
naturally cannot be always accurate. Instead, you have the correct models 
right before your eyes during every minute of practise. You follow them 
minutely and exactly without any chance of error or misunderstanding. 
Without QUINN-DEX much of your time (and your teacher's time) would be 
devoted to correcting bad habits acquired through faulty practise. This 
discourages more students and wastes more time than any other single 
factor. QUINN-BEX does away with it entirely. You cannot obtain any¬ 
thing like QUtNN-BEX except from me. Moving pictures have never be¬ 
fore been applied to piano instruction. QUINN-BEX is operated easily and 
simply by hand, and even a child can successfully use it. It contains over 600 
separate pictures. QUINN-BEX is fully explained in my free booklet "How 
To Learn Piano or Organ." Write to-day. 


and have been doing so year alter year 
for 25 years — all by correspondence 


Lessons 43 Cents Each 


The old way of studying with a so-called "private teacher" by the oral or 
"spoken" method is rapidly being discarded, and anybody can see why. 

If you want a teacher "all to yourself" and can afford only $r to $$ a lesson, 
it goes without saying that you can obtain only third-rate instruction. No 
true authority could give you his entire, exclusive attention for so small a 
fee. Furthermore, by the old-fashioned oral method, at least half your 
"private teacher's" time is absolutely thrown away in giving you routine 
instructions which are necessarily exactly the same for all students and could 
just as easily be put into writing. Of course you can't remember a quarter 
of what he tells you, so most #f your next lesson is taken up going over the 
same material again. This truly sinful waste is entirely done away with by 
my WRITTEN METHOl, Your routine instructions are all in uniting 
for reference any time, day or night. Nothing is forgotten, nor needlessly 
repeated. You obtain as much of my time a5 yu really need t and every 

minute of it is devoted to your real guidance , and 
not to routine instructions. In all essential ways 
you are in closer touch with me than if you were 
studying by the oral method—yet my lessons cost 
you only 43 cents each—and they contain all the 
many recent developments in scientific teaching. 


FREE Book Coupon 


Investigate Without Cost—Special Offer 

My Method is endorsed by distinguished musicians 
and educators who certainly would not recommend a 
second-rate system. It is for beginners, or experienced 
players, from 14 to ever 60 years of age. You progress 
as rapidly or slowly as you wish; in your spare time at 
home. All necessary music is included free and becomes 
y#ur property. Diploma and degree granted. My 
Tuition Fee is now, far a short time, cut exactly in half 
on account of our Twenty-Fifth Anniversary Offer. 
Investigate without cost or obligation. Write today, 
using postcard, letter or Free Book Coupon, for my 
64-paee free book "How Tu Learn Piano or •rgan." 


QUINN CONSERVATORY 

Studio ZJ , Social Union Building, Boston. Mams 

Please send me, without cost or obligation* 
your free booklet, "How To Learn Piano or 
Organ" arid full particulars of your Course and 
special reduced Tuition offer. 

NAME ..... 

ADDRESS. 


Marcus Lucius Quinn 
Conservatory of Music 

Studio ZJ, Social Union Bldg. 
Boston, Mass. 





FHEiiTINt 


Thousands ot Men and women wonted 

by Q Overtime Jit Jitiil Private Concerns make 

rnoctiBWcat ttuvlrp, up *> $2400 and 53O00 

b year with bl| chances for steady promotion. Work I* 
easy and Oaaiwon* pemreht, We tyurh yon at home 

time furmab DRAWING OUTFIT FREE £* e po&Etictf. 

Ruvdrads of o r RiadtintCft now holding good. tomIUiiii*. 
Write Tv}*AY for pavtjcvlmrs anc mnft.tra.trd EOOK FBEE. 

COLUMBIA SCHOOL OF DRAFTING 

Dept. 863. Washington. D. C. 


LEARN MUSIC 

AT HOME! 



New Method—Learn to 
Play By Note — Piano. 
Organ, Violin, Banjo, 
Mandolin, Cornet, Harp, 
"Cello, Guitar. Trombone, Clar¬ 
inet, Piccelo.Ukelele, Saxophone. 
Flute, or Sight Singing. Special 
Limited Oiler of free weekly 
lessons. Ym pay only for music 
and postage, which is small. No 
extras. Beginners or advanced 
pupils. Evetything illustrated, 
plain, simple, systematic. Free 
lectures each course, 14 years 1 
success. Start at once. Write 
for Free Booklet Today—Now. 

U. S. SCHOOL OF MUSIC 

610 Brunswick Bldg. New Gly 


Comica, cartoons, com¬ 
mercial. newspaper and 
magazine illustrating. 
Pastel crayon portraits 
and Fashions. Earn 125 
Id &2 Q0 a week, ly 
•ur simple m tbod your 
talent Is quickly de- 
Praeent work. By Mall 
ractical art School In 


veloped without Interfering with 
or Local Claitet, The largest p* 
the world. Write for full particulars and Ust of suoceasful 
pupils illustrated prospectus, etc. Endorsed hy new^ 
papers and magazines. 

ASSrn'iATEJt A1IT STCPIOS, £Hl>. Flatiron Building, Sow Tork, N.T. 

Wrestling Book FREE 


& 

/\w 


loam to be no expert wrestler 

In#. ttlNeteDBe, and juj-i 
ibjsiquo, and peri* 


Know Ocientific 

SET** 


om 
fonseue 


iwwtlggi 


splendid physique, and perfect braid 

tni* popular ocnoolana learn by malL TOO 
world 1 e champ Lone—tt» macVt HUS 

Frank Golds and Farmer Boros 

offer yon a wonderful opportunity. Wrestim? la 
(tullr and quick]; learned at heme by mall. Un 
aid fcovs write now for splendid free booh, 
nil the science and tricks, tto nblo to 


the science and 

with et». Accept thin wonderfo) offer 
Send forlree booh today, elating your age. 

Earner Boms Sdiool of Wrsslfiug, 12W Range Blfe. Oaiak^ Rtl 



Captain GeorJCe Frederick Camp- 
hell. Formerly Third Aco of iin. 
Royal Flying Coma. Chief In- 
atrnctor NatioEwl Aero Institute. 


Let Me Train 

YOU 

for one of the big pay¬ 
ing positions that are 
open in Aviation. The 
demand can’t be sup¬ 
plied. Thousands of 
men needed. Two 
Airplane concerns 

agree to take every one of 
our students who have 
mastered our course for 
the positions of Mechan¬ 
ics. Inspectors, Assem¬ 
blers. Engineers, etc., in 


AVIATION 

the greatest of all ‘'man size” jobs. I know, 
for I have been flying for years, — 

My advice to you is to start right # rill out this coupon 

now to make the bent use*f your ' fln ° ** , 

spare time by taking up a / Gea * “• l-®nipbell 

Home Course in Aviation f National a* re institute 

under my direction, twill give/ ^'nnckrjP 0 u i” 
you the inside facts about # ^^ 

this great industry. Setul f p«ar Sir: Please send m« 

. i,„ r t withwl nbliRitiin.^Wqf 

today lor our / * 'The Science of Aviation, 

FREE BOOK a " < i„ I / 

write you a personal let- / 
ter along with it. Adores* 
as follows: / 




CAPT. GEO. F. CAMPBELL f Name. 

Chief Instructor , 

Notional Aero Institute j 

Dept-izOA Morton Bid* 

CHICAGO. ILL. / Address...... 
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W LEARN PUBLIC SPEAKING 

Lessons 

Write—quick—for particulars of this extraordinary offer; an 
opportunity you will never forget if you take advantage of it. 
Ten lessons in effective public speaking absolutely FREE to 
those who act promptly, to introduce our course in localities 
where it is not already known. 

We Teach You By M ail 

WHAT THE COURSE y 

TEACHES YOU 


How to talk before your club or lodge. 
How to address board meetings. 

How to pro one and respond to toasts. 
How to make a political speech. 

How to tell entertaining stories. 

How to make after-dinner speeches. 
How to converse interestingly. 

How to write better letters. 

How to sell more g*«ds. 

How to train your memory. 

How to enlarge your vocabulary. 

How to develop self-confidence. 

How to acquire a winning t>ersonality. 

How to strengthen your will power and 
ambition. 

How to become a clear, accurate thinker. 

How to develop your power of con¬ 
centration. 

How to be the master of any situation. 


We teach you by mail to become a powerful and 
convincing speaker—to influence and dominate 
the d ecisions of one man or an audience of a 

thousand. We have trained hundreds and helped them 
to increase their earnings and their popularity. Learn 
your spare time at home how to overcome “stage 


in 


fright” and conquer fear of others; how to enlarge your 
vocabulary ; how to develop self-confidence and the quali¬ 
ties of leadership ; how to RULE others by the power of 
your speech alone ; how to train your memory. Our 

NEW, EASY METHOD 

perfected anJ taught only by Prof. R. E. Pattison Kline, former dean 
of the Public Speaking Department of the Columbia College of Ex~ — * - ■ ■ - 
pression, can be learned in 15 minutes a day. Prof. Kline is one * fuff 

of the foremost authorities in the country on public speaking and / , cccnN rniipnM 

mental development. Do not let this chance escape you. * wUrUlN 

/ North American Institute 


IVlall This Free Coupon 


Offer Limited > 
Send no Money 


This Special Offer of TEN LESSONS FREE is made strictly for advertising purposes and will t>3 
withdrawn without .Write now, before it expires, and receive full particulars with enrollment 


blank by return mad: No legations of any kind. Just tear off and mail this free coupon—or 
a postal will do. 


120A Manhattan BoMing, 

+ Chicago, Ul. 

t I am interested in your course in 
# Effective Public Speaking and your 
offer of 10 lessons free. Please send 
full particulars. This request places me 
Under no obligation of any kind. 


NORTH AMERICAN INSTITUTE 

120A Manhattan 0utiding ------ Chicago* II). 


Street. 




State 
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fEverything About 


FL Vf/VG 

Everything about flying can 
be found in Hayward's new 
book just published on Practical 
Aviation. The latest book on 
the market. Covers the theory 
and practice of aviation—the 
design and construction of aero¬ 
planes— the aerial propeller— 
aeronautical motors, and mili¬ 
tary uses of the aeroplane. 700 
pages, 8/4 x 5M* flexibly bound, 
gold stamped. 

Pilots, Observers and Mechanics are 
badly needed in the aviation section of 
the army. To the man who wants to 
take up the fascinating work of flying, 
Practical Aviation will prove of untold 
value. This book has been ordered by 
the war department for use in military 
and naval camp libraries. 

I--What the Booh Cover®--- 

Dirigible Balloon* — Simple Balloon* — Problems of 
Dirigible —Fre aeb, British and German Dirigible*, ete. 
Early Uti ji of Aviation—U* B. Go arntatntRequirement*— 
Elementary Aerodynamics— later**! Work of th* Wlad— 
Feature* of Design— AerlalFroiwller—liKtori la Propeller 
Aetion—Calealatlnv Stresses—Lajiag Out Prapellw—Pro¬ 
peller CoB*truetton T etc. Stability—IfetlgB and (Nnutnifr 
tloo of 4ereplnae*- Method* of Design—Aaaembly of Aero¬ 
plane—.Testing — Standard Types of Aeroplane*—Speelal 
Types, Both Amerlean and Foreign — Hydroaeroplane*— 
Explosion If otor* — General Specification*— American 
Type*—Foreign Type*—Military Vim of Aeroplane*— 
Fractions—American. French,British, Italian and German 
Maehlae*—ScoutlBg Service—Aerial Photography—Photo 
Seontln t — He.eannal**anee — W i rel e*»—A rtllle ry OUmv 
tioe—tknablng Eepldltlonai etc, Building Aeroplane 
Model*—Bnildisg a Glider —Bulldlag a Cnrtlar—Saluting 
a Hleriioti ft<. 


Shipped Postpaid 

for Seven Days* Examination 



Just send us a money order or check 
for $2.50 attached to the coupon be¬ 
low, and a copy of Practical Aviation 
will come to you, a prepaid. Examine 
it carefully—read it—use it for seven 
full days. If at the end of that time 
you feel the book is not suited to your 
needs, send it back to us and we will 
refund your money. 

This offer ia open ho every man within the 
boundaries of the United States and Canada. 
Fill in and mail the coupon now and secure a 
copy of the very latest and most up-to-date book 
on the important subject of nation. 


jvtiETY, | 

, Ciiicft^oj ii» S» - 

Please send me. postage prepaid, for seven day*’ I 
examination, a copy of Practical Aviation. n. . 
desert find $2.50 which Is to be returned to me if 1 
return the book to yeu after seven days. 


Name ... 
Addeees 


I 

I 

I 




S Write for this Catalogue 

'i fJ It will be your first step toward bigger pny—a greater success In 
I fj r yeur chosen trade. It Is free—it lisle, describes and 111 strates I ^ 

7 DRAKE’S at BOOKS ,,0ME 

I Book that are Invaluable to skilled workers—every braoch of 
/ mechanics— every trade thoroughly covered—written. in an easy ft* 

j understandable way by acknowledged experts. Vf-f . Ji| 

| A Practical Coarse in Wooden Boat and Shipbuilding jpte/JBf IpS 

By R. M. VAN GAASSF.EK, Head, ef Woodworking Department, E 1 
School of Science and TechnologyPratt Institute, Brooklyn. U. S. m * 

Shi niiinJ? Hoard official Photographs used by special permission. 

JUST OUT1 A complete Instruction book for carpenter &ud *V 
other skilled woodworkers. Solves every problem connected «■ 
wlih the iiulldiiis: of wooden ship?. Profusely fljua* eft I 

trated with line drawl no*, Illustrations. photographs. ▼* # K' 

Send far tt today — price only ... . •* C' 

Keep it five days, 0 not entirely satisfied return it and your MV 
money will be refunded. 

Bookstore* the world over sell Brake’s Books — they arc the 
authorities on all mechanical subjects! ^crud lor catalog today, y 

FREDERICK i. DRAKE & CO., 1003 Michigan Ave., Chicago. Ill ' SPSK * ^SsBm 


$ TUOp-i, 


Book on Signaling 

WrTtm tacitly far Lvok that tells &bs?ntcpp^r- 
toisitLeo in the profmsioa Signal farisri- 
or#rErijJ„ mitdeiL y ou eaU 

get i^uimnjr that yogi need to till the bitf j^b. 

$125 to $300 a Month 

fou juyt the In formation you waul. W rite* 

Department (If signaling, Dent. laoir 

IB IQ Wiltan Av Riwn*wiHlJ 6t>..ChHMgO 


THE BOY ELECTRtClAN. Practical Plana of Eleotrii-al 
A pp&r&tua for ork and Play with an Rxplau-i tlnn of the 

Principle^ of Every-day Electricity. $ 2.00 postpaid: 

Popular Science Monthly, 225 W. 39th Street, New York 


tJobs 


An Amazing BOOK, full of helpful Hints, 

suggestions, ideas; why many beginners needlessly fail 
and the easy way others succeed; why the demand for 
ideas is enormous; how, without special instruction, 
your simplest ideas may be developed into thrilling 
plays and stories; the A B C of Story and Movie-Play 
Writing; the shortest cut to success; how t# tell if you 
ARE a writer; how Fortune and Fame may be within 
your reach today and y*u not know it. This remark¬ 
able Bovk is Absolutely Free. Yeur copy is waiting. 
Send for it Now. Just address 

WRITERS’ SERVICE, Dept SO, 4uWn, New Yo*4r 


Short ho -a. daywork. No strike e. Ho Hard time*. 

Steady, lifetime Positions, S7& to &i50 * tneftlh to start, MB Mta■ 
Quick promotion. EjVlUnBQ^ 

MLJCU iUAJUTrni St6S 

armrMm MCDfl t rn.ill t»r pi{fe book that ten* 

rn M^mMW wwmwm M Iifle l about these und many 
Hither wonderful *jdvftn time a offered by U. S. Government. Ratlway Mail, 
Post Quite, Cueitum Houae, fajiama Ctn$l m( 1 o|het rlivi^bop^, Prepare 
under former Civil Service Secretary-Examiner. Von can Qualify. 
Write for FREK ROOK and Special 20 l>oy Offer HOW, 

Patterson Civil Service School, 16-10 New* Bldg.. Rqc hotter, N.V. 



MEN and 
WOMEN 
WANTED 

$100 to $1S0 Month 


U. S. Gov't Wants Help 

Railway Mail Clerks 
City Mail Carriers 
City Postal Clerks 
Getks at WastbogtoQ, D. G. 
Panama Canal Clerks 
Stenographers Typists 
Bookkeepers 

L - ■ 

Thousands 
War Positions 

Send coupon IMMEDI¬ 
ATELY for sched le sbow- 
I-g dates and ulaffB of the 
coming exaial nations In 
ynur F-ectiou and the valu¬ 
able features mentioned. 

We Will Coach a Limited 
Number of Candidates 
Free of Charge 

ThH 3-cent rtftmp may 
bring you a 

BIG PAY LIFE JOB! 

FRANKLIN INSTITUTE 

Dept, Vm 

ROCHESTER, N. Y. 
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Big rewards are frequently offered throughout the 

country—many are standing right now-—for the catching of 
criminals. Finger print expert* have the beet chance ot 
winning these great rewards. Far the finger print system a 
the moot reliable andeffoctive mean* »f identificatioa known. 
You oan be e finger Print expert. Send tbe coupon Bad find 
out h#w you can master this new and fascioatiag utofetaioo 
inyonrspare time at heme. Don't miss this big opportunity. 
Send coupon today and get our free book. 



Be a Finger Print 

f Not only iu the police de- 
_ • partmeots, but in govern¬ 

ment institution*. banka, railroads, insurance companies and 
other large industries, finger Print systems are he tog Lcftalkd 
under the guidance of finffor yrint experts. You can earn 
from 825.00 to 850.00 a week. Bight now there 1 b Bn urgent, 
unfulfilled demand for experts. 

FREEl BooK on Finger Prints 

Send the coupon now for our valuable book teling r all about 
finger prints and their oses: and abeut the big onjwrtiwiitfr* in the 
profession. It klh how you cab team (n a abort time Bt borne, 
Spec lei limited Offer now, Get this free b ok and foil particulars 
Wni>4 it last*. Send the c upon at ance. 


EVANS UNIVERSITY, FIoZm Wnl D*M. .. 

Dttk 1207, 1771 Wilson Ave., Chicago 


Please Bend me absolutely free and prepaid TOUT now hook on ■ 
finger prints. Ateo pari icu I ttrs of your special limited offer. 1 ~ 
bbs Bine Qooblieatiao whatever. - 


......... ....... .... 

Ac/dress. ... 

Aft, , .. OrCUptitiau. .. . 
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Make This Job Yours 



Electrician’s 
Wiring Manual 

BY F. F. SENGSTOCK 

ffedriraf Inspector Chicago 

Board of Underwriters 

When your’re up 
against a stiff job, let 
this book be your 
helper. It will tell 
you exactly what to 
do and how to do it in 
strict accordance with 
the National Electrical 
Code. 

The book that thousands 
of Wiremen, Contractors and 
Electricians have been wait¬ 
ing for. Not a discussion 
on Code Rules, but straight 
talk from a man who knows 
the game from A to Z and 
gives you the benefit of his 
many years’ experience. 

Shows you how to pro- ' 
cee4 so that your work will 
pass the most exacting in¬ 
spector. Every step ex¬ 
plained in detail, made clear 
by 415 careful drawings. 

Flexible Leather Binding, 
Pocket Size. 

Price $1.50, postpaid 

Popular Science Monthly 

225 West 39th Street 

New York City 


The difference between the men on 
the high stools and the man in the 
private office is simply training. 
The men outside stopped when they 
arrived at the bookkeeping stage in 
business. They settled into the rut 
and have stayed in it ever since. 
There is no reason why they should 
not have done as well as this Expert 
Accountant. They started with 
equal opportunities—but while they 
stopped, he went on. He has 
*'‘arrived/' 

Spare time training gave this man 
a mastery of business analysis and 
organization. Instead of being a 
detail worker, he directs. He analyz¬ 
es the condition of the business and 
shows officers and directors in figures 
where they can save, where they can 
apply more efficient methods. He 
gets paid, not for the time he puts 
in at a desk, but for his expert 
knowledge. 

Thousands of men like him are 
wanted by our great corporations. 
The cost of doing business is rising 
as steadily as an incoming tide. 
Financiers and business men pay big 
fees and salaries to have conditions 
accurately charted in figures. Relia¬ 
ble information is vital to their 
profits—even to their business life. 
Incomes of Higher Accountants range 
from $3,000 to $10,000 a year or 
more. And now the government 
demands accurate income reports. 
The Expert Accountant's service 
here may save embarrassment and 
heavy expense. 

Train By Mail 

You can master Higher Account¬ 
ing in your leisure time, while you 
hold your present position. The 


LaSalle method will train you by 
mail under the direct supervision 
and guidance of a large staff of 
C. P. A.'s, including William B. 
Castenholz, A M. t C. P. A., Former 
Comptroller and Instructor, Uni¬ 
versity of Illinois; Wm. Arthur 
Chase, LL.M., C. P. A., Ex-Secre¬ 
tary Illinois State Board of Account¬ 
ancy; and other members of the 
American Institute of Accountants. 

Under the step by step coaching of 
these experts, you will be thoroughly 

drilled in the underlying principles of 
modem Business Analysis and Organuation, 
Accounting, Auditing, Cost Accounting, 
Commercial Law and Financial Manage¬ 
ment. LaSalle accountancy training will 
prepare you to pass the Cl P. A. exami¬ 
nations, to hold an executive position, or to 
enter business as a Consulting Accountant. 
Membership also includes free use of our 
Consult ing Service which br ings advice when¬ 
ever needed on special business problems. 

Over 140,0*0 business men have profited 
from LaSalle training. More than 20,000 
enroll annually in our various courses. You, 
too, can get the benefits offered by our or¬ 
ganization of 800 people including 300 
business experts, instructors, text writers 
and assistants. 

The Terms Are Easy 

No large fees; no large amount to pay 
down. This instruction is offered on a 
convenient monthly payment plan. No 
matter how small your income, you can 
afford to take this course which will pay 
you back many times the cost in increased 
earning power. All y*u need is the ambition 
to begin. 

Send the Coupon 

Make the knowledge of these LaSalle 
experts yours. Send today for information 
about this course which has helped so many 
men to rise quickly to positions of greater 
profit and prestige. The coupon will bring 
not only, full information, but our valuable 
book ’"Ten Years 1 Promotion In One.” 
It has helped thousands of ambitious men to 
bigger incomes. Write for your copy now. 


LaSALLE extension university 


*'Thm World** C roatert Extension Univmraity** 

Dept I083-H Chicago, Illlnoi. 

Without cost or obligation on my part, plesee send me particulars regarding 
your Extension Course of Training in Higher Accounting and your Consult¬ 
ing Service. Also u copy of your valuable book for ambitious men. ‘Ten 
Years' Promotion In One.*' 
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Oldest find (jfedfffli JTofof 
Ncehxmies* School in 
the World. 


Main Building mrf Grounds 41 
Jlnh* Av4o and Tractor Schuu 
for tMHM. 


■RnA#'a Anmtn^n Garage and 
City*^ 3h< * Pt Lar$t*t m Kansan 


,WirAiimV*t YflfltluCfdfl Buildin 17 
for the Army £>ivuim of tH» 
tutn* Awto and Traitor School, r 




AUTOa/j d 
TRACTOR 


SCHOOL 


JhiAe'e JiKmulimflE Motor TVuefc 
and Tractor <Jaragm surf Serttco 
Station, tirmterl in Sowthwstt. • \ 


Men Wanted at Once 
for Motor Mechanics 

R EGARDLESS of your age or classification, or 
whetheryou are in the draft at ail, the demand 
for men in the motor industry has opened oppor¬ 
tunities never before known— out of the Army, 
as well as in the Army. 

In civilian life thousands of high pay positions 
are calling for mechanics—thousands of new 
garages are needed. Reduction in the building 
of new cars forces greater use of old cars. Motor 
Truck hauling is increasing and tractor output 
is doubled ani trebled. Tens of thousands of 
ntotor mechanics have gone to the Army and more 
thousands going. New mechanics must be had. 

Learn Here in 6 to 8 Weeks 
Earn $100 to $400 a Month 

Easy to learn by the Rahe practical 
method. Daily work on real Autos, Motor 
Trucks, Tractors and Gas Engines #f all kinds. Acres of floor space, 
enormous equipment and numerous Master Mechanic Instructors make 
sure you will get what you came for, whether training for the Army or 
for civilian expert. No books used. No tools or “extras” to buy. 

If In the Draft Prepare Here 
for Your War Service 

You can now receive the same training in our MAIN SCHOOL for 
civilians as prescribed by the Government for Army Motor Mechanics 
and Tractor Operators in the Army Division of the Rahe School. 

The Rahe “War Certificate” has enabled hundreds of men to pass 
into the Motor Divisions for service behind the lines. Unused tuition 
refunded if you are called while in school. You will want to know 
fully about this. 


I 

i 

i 

i 

i 

i 
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Write or Mail the Coupon Now 


RAHE AUTO & TRACTOR SCHOOL 

J i _ i 

(OLDEST AND GREATEST IN THE WORLD) 

2886 OAK STREET KANSAS CITY, MO. 


4 

% 


Without obliga¬ 
tion on my part, 
send me your 
7-Day Trial •ffer, 

with Big Illustrated l 

Catalog and •pportunity Book. My age 
and occupation given herewith. ^ 


FREE - 


Special Tuition Rate 
Mow in Effect i 


% 

% 

t 


Name 


Address. 


Age 

Bun 


.Occupation 


Every ambitious man of mechanical 

inclination, 10 years 
and over, now 
has an easy 
chance t o get 
into high 
pay, interest¬ 
ing and agree¬ 
able em¬ 
ployment. 
Write us for 
particulars. 
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War Booms Profits 

IN MUSHROOMS 

Wax has out short the mushroom uupply. 
Prices are high, demand heavy US meat 
substitute. !SO'v isth« tim to irraw them. 
Men. women and children by thousands 
doing it successfully in city and country. 
Grew in cellars, basements, sheds, etc'", Quick ret ms. Make 
SlO to $75 a week. Lmm pimple facts from America's supremo 
authority. Send for ftw illustrated book, “Ttuth About MuBh- 
roomij/ 1 today. 


Bureau of ffosVoois bfaslrj Dept. 504 5005 W. North foe* Chicago, HI 


Looking For The Classified Advertisements ? 

If so. turn to page 112 of the advertising section. 
You'll find much #f interest and value in these little 
busi neas-builders. 



Learn Watch Repairing 

Ita & wn^i-limnitr—TOU CUL jedrn thU profitable 


p^fitaUe 
jour ovd turn* 


wrrwwfli HDi • tew v«o1m 1b 
by eke It* 

the ecrvrtc jwi will know a, w&kti from A to 5L 
vlll hot just Ibo nottM is «ad hoi 

o&a When you yw will be 

*mtebnj&Wr and npalrc r isl competent to 
Aqj position. Fraltaoni for Our grades toA. 
i$k for Oor ?foe Book. Itesplilot 
Dili aystem and 

THE DeSELMS WATCH SCHOOL 

6 87 Perry St» T ATTICA, IND. 


YfM. 



DO YOU LIKE TO DRAW? 

Cartoonists are well paid 

W e will not tiro you any grand Prise it 
you answer this ad, Ntr will we claim to 
you rich in a week. Bat If ©re 
SCXious to develop ymir latent wltliH^ac* 
cesflfu] esHogcist, no you eansa&ke money, 
st d a copy of thia picture* with 6 cento 
in stamps for portfolio of cartoons and 
sfimplo lass^n Plato, and Wtus ©Xplal 

1 be W. L EVANS SCB 00 L OF CAAT 00 NING 

825 Leader Bldg.. ClrrelaoL Wo 


Indiana, Terre Haute. 

* 

Rose Polytechnic Institute 

A College of Engineering; CoursesMechanical, 
Electrical. Civil, Chemical and Architectural Engi¬ 
neering. Extensive shops, well-equipped laboratories 
in all departments, expenses low, 35th year. For 
catalog containing full information and professional 
register of alumni r address G. L. Mees, President. 



Ruyd SyJInlilr System — written with im]y rti|» characters., No 
H “pcMi teams'’ — "ru]ad ]™ M -no l ' fc Phad 5 njr ,!p —no “wc»rd- 

M eold Bolfli. 1 ' Speedy, that ean 

ha teamed in SD. at hotri* etudy. uti filing spairia time. 
For full deiicripfivu matter, free, QddiV43 

CHICAGO CORRESPONDENCE SCHOOLS, 
919 Unity Hide, Chicago, 111 


Big, Practical, Working 17 II 1717 
ELECTRICAL OUTFIT V IxEalL 

f Nat toys, but standard size and make tool* end apparatus lor doing 
experimenting and electrical wark, We rive complete cvtflt 

Abeoltitety Free 90 thatyou can become familiiTWi Lh two of loolaqutckly. 
(earn under personal direction of ftof. Wicks, a '-jii r::: lI 

Leant nucrnciiy g| cc fcic*t engineer of 26 rear*’ «peri*Fifie B pwirw 

to w r conditions there U sow so unprecedented demand far TVamf? 
Electricians at Big I\uf. Qtf Jlfy now. H r 'syoar bl^r Whence. 

r z 4~^ today far full particulars regarding Wicks' Home Study 
tv rj vb (Jodrae in Electricity and wonderful Ftee Outfit Offer. 

A. W. WICKS. Oranal WICKS ELECTTCAL INSTITUTE 

SI W. RrnaKI. Stract, D^it. 32S Otkif^ DC 


Stronger, Clearer 



Voice for You! 


Weakness, hus- 
kiues? And h&rsh- 
aeae hwiiahed. Y^ur 
voice fcivttn a wonder¬ 
ful atreagth, a wider 
raQffO, an amasioK clear- 
ne !, Thia dane by Cha 
Feuohtinger Method, endorsed 
hy leading European musicians, 
at to Fa and speakers, Ubo it in ww 
own home. Simple, alient exercises 
taken a few minutes daily impart vigor 
to Lhs vocal organa and give a surpass¬ 
ing quality to the tone*. Scud lor the 
fact* and proofs. 


Do You Stammor? 


If Vou have any voice imbediment this 
method will help yeu. You need oot 
*tAinmCr or lisp-—if you will follow our in- 
Htruottoha. 


WRITE 


Sand the coupon an4 ♦br fr c book 
und literature r Wc will t^Il you just T?hat 
th jfy method ig, b«w it is used and *^kat 
it will do for y»u. No j wt ^ 4 

matter h#w hapelea* ^ n y 4 . T . 
ytur cute may teem # n ifid Voice Tflsdt^e 
t h © FcochtiQ^ct- M Simfio 1J507 

sst> ^ srvs / lm WbM ATe - 

on jin if /ou a 8«iid toi>> *i>d ♦jpe a 

r*r thifl ijtfnxtnktfea. Up § s*i0nt the FVuabt^B&v MdW, 
gladly ie»d it free, post- m Have put X *ppwl<e ruljeci 
age prepaid. Jeei wt.ti m ttmt tic met. 

ibe coupe*. § 

n tT , w □ Sinking □ Speaking 

rerfect Voice i □ Stammering □ Lugriag 
Institute i 


I77S WlUwu Are. 
Studio 1907 


CHICAGO 
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These Are The Hours That Count 



TV yf OST of your time is mortgaged to work, meals and sleep. But the hours 
after supper are yours , and your whole future depends on how you spend 
them. You can fritter them away on profitless pleasure, or you can make those 
hours bring you position, money, power, real success in life. 

In these days, when men are being called to the colors from office, store, shop and factory, 
important places must be filled quickly and the boss wants trained men to fill them. You men 
of middle age, you who are too young, you who for one reason or another cannot go, this is 
your chance to serve your employer and-your country and at the same time win promotion and 
a salary that will mean more comforts and happiness for those dependent on you. 

There’s a big job waiting for you —in your present work, or any line you choose. Get ready 
for it! You can do it without losing a minute from work, or a wink of sleep, without hurry¬ 
ing a single meal, and with plenty of time left for recreation. You can do it in one hour after 
supper each night, right at home, through the International Correspondence Schools. 


Yes—You Can Win Success in an Hour a Day 

Hundreds of thousands have proved it. The designer of the Packard “Twin-Six” and hun¬ 
dreds of other Engineers climbed to success through I. C. S. help. The builder of the great 
Equitable Building, and hundreds of Architects and Contractors won their way to the top 
through I. C. S. spare-time study. Many of this country’s foremost Advertising and Sales 
Managers prepared for their present positions in spare hours under I. C. S. instruction. 


For 27 years men in offices, stores, shops, factories, 
and commercial work—have been winning promotion 
and increased salaries through the 2. C. S, Over 
100,000 men are getting ready right now in the I. C. S. 
way for the bigger jobs ahead. 

Your Chance Is Here! 

e 

No matter where you live, the I. C. S. will come 
to you. No matter what your handicaps, or how small 
your means, we have a plan to meet your circum¬ 
stances. No matter how limited your previous educa¬ 
tion, the simply written, wonderfully illustrated I. C. S. 
textbooks make it easy to learn. No matter what 
career you may choose, some one of the 280 I. C. S. 
Courses will surely suit your needs. 

Make Your Start Now! 

When everything has been made easy for you— 
when one hour a day spent with the I. C. S. in the 
quiet of your own home will brin^ you a bigger income, 
more comforts, more pl^&ures, all that success means 
—can you afford to let another single priceless hour of 
spare time go to waste? Make your start right now! 
This is all we ask: Withourcost, without obligating 
yourself in any way, put it up to us to prove how we 
Can help you. Just mark and mail this coupon. 


mines, railroads, in the Army and Navy — in every line of technical 


r 


INTERNATIONAL 


— TEAR OUT HERE—- 

CORRESPONDENCE 


SCHOOLS 


BOX 7604, SCRANTON, PA, 


Explain, without obligating me, how I can qualify for the position, or in tbc 
subject, before which I mark X. 

AitVERTlSrNU □ELECTRICAL ENGINEER 

SALKSHANSEIti 1 □ Electrician 


Traffic Management 
BUSINESS fCAmnlet'O 
Commercial Law 
Certified Public Accountant 
Higher counting 
Railway Accountant 
BOOKKEEPER 
Stenographer and Typiat 
JCood English 
Window Trimmer 
Show-Card Writer 
Sign Painter 
Civil SERVICE 
^ Railway Mall Clerk 
Mall Cairler 
CARTOONIST 
Illustrator 

Perspective Drawing 
Car et Designer 
Wallpaper Designer 
Bookcover Designer 
TEACHER 

Common Sc ool^Subjec* 
High Sc ool Subjects 
Mat ematlcs 

^AUTOMOBILE OPERATING 

Automobile Repairing 
□Auto. Electrical Work 


Electric Wiring 
Electric Lighting 
Electric Car Running 
Heavy Electric Traction 
Electrical Draftsman 
{Electric Machine Designer 
Telegraph Engineer 
Telephone Work 
ARCHITECT 

Architectural Draftsman 
Contractor and Builder 
Building Foreman 
Carpenter 
Concre e Builder 
FLUKBER * STEAM FITTER 
Heating 4c Ventilation 
Plumbing Inspector 
Foreman Plumber 
CHEMIST 

Analytical Chemist 
MINE: FOREMANGBENGINSRB 
'□Coe! Mining 
Metal Mining 
Metallurgist or Prospector 
Assayer 

TEXTILE OVERSEE RORS PI, 
□ Cotton Mann acturing 
□Woolen Manufacturing 


■ 

2 

H 


(MECHANICAL engineer 

Mechanical Draftsman 

Machine Designer 
Machine Shop Practice 
Bol lerma «r or Deafens 
Patternmaker 
Toolmaker 
Foundry Work 
Blacksmith 
Sheet Me al Worker 
STEAK ENGINEER 
Stationary Fireman 
MARINE ENGINEER 
GAS ENGINE OPERATTV0 
Refrigeration Engineer 
DIVIL ENGINEER 

□ Surveying and 

m R. R. Constructing 
_ Bridge Engineer 
“ SHIP DRAFTSMAN 
□Structural Dm toman 
Strut ural Eoglneer 
Municipal Engineer 

□ NAVIGATION nSnaaUfc 

3Meter Boat Ran Vc W grin?* 

W AGRICULTURE Hl«2w 

Fruit Crowing UW * B 

□ Vegetable Crowing 

_ Live Stoc k Dairying 

□poultry raiser 


Name. 


Occupation 
and Employer. 


Street and No.- 


Ctty*. 


.State. 
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It’s Child’s Play 



MADE IN FOUR $tt£S 


The 8 inch and 10 inch sixes are made with an aux¬ 
iliary step as illustrated. When in operative position 
this step adds two inches to the height of the jack. 


to raise or lower a car with the 

Weed Chain-Jack 

To lift a car with the Weed Chain-Jack, simply 
give a few easy pulls on its endless chain while 
you stand erect—clear from springs, tire car¬ 
riers and other projections. To lower a car 
pull the chain in opposite direction. 

10 Days' Trial 

If your dealer does not have then, send $7.50 for any size for passenger 
cars, or $15.00 for the Truck cize, and we will send you one, all charges 
prepaid. For delivery in Canada send $8.50 for any size for passenger 
cars or $16.00 for the Truck size. Try it 10 days. If not satisfied, return 
it to us and we will refund your money. 


Shce 

Wkt 

lowered 

Heidt Whi 
Ririe«d 

Kci|Ll Wire Rtixf 
Will Am. Step Up 

Price 

8 inch 

10 Inch 

12 inch 

12 in.Truck 

8 inches 
10 inches 

12 inches 

12 inches 

12% inches 
15% inches 
18% inches 
19V4 inches 

14% inches 
17% inches 

No Aux. Step 
No Aux. Step 

% 7.50 

7.50 

7.50 

15.00 


American 

Chain Companyiiic 

Bridgeport, Connecticut. 

In Canada-DOMINION CHAIN CO.,Ltd., Niagara Falls. Ontario. 

Largest Chain manufacturers in the World 


The Jack 
That Saves 
Your Back 
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Waldemar Kaempffert, Editor 
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Fitting Shoes to Fighters 


Machine Puts $100,000,000 
Worth on the Right Feet 


To be certain that 
the measuring de- 
vice this soldier is 
holding has made 
no mistake, one of 
the steel pieces 
in the apron-like 
holder is placed 
in the shoe when 
testing for length 


I F men are going to get anywhere on their own feet, the 
value of the feet depends upon how well they are 
shod. The problem, therefore, of fitting shoes properly 
to the feet of an army is of fundamental importance. One 
hundred million dollars' worth of shoes ordered by the 
War Department is testimony to the magnitude of the 
work. 

Mr. E. J. Bliss and his staff, of 
Boston, attacked the mechanical 
end of the problem with such suc¬ 
cess that four men measured eleven 
hundred soldiers in one day. The 
technique of testing and delivery 
has been so systematized that six 
men with one inspector have been 
able to furnish the shoes as fast as 
the measurements were made. 

As a patriotic duty the Bliss in¬ 
ventions have been given to the 
Government for use during the war. 

With the new measuring devices, a 
soldier can in a single minute have 
the size and width of both feet de¬ 
termined ; in one or two more he can 
receive the shoes from the stock; 
and inside of five or six he can have 
finished the trying-on and trying- 
out exercises, and go forth to his duties properly 
shod. 

The foot-measuring machine that makes this 
possible is very simple. It is a heavy metal 
foot-form with an adjustable toe-piece to give 
the length or size, and wings that will measure 
the; width. The heel of the form is raised to 
low-heel height above the sole, and is furnished 
at the back with a metal heel-guard. 

The stocking-footed soldier steps upon the 
form with his heel against the guard, and the 
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size that he requires is shown 
instantly by the adjustable toe- 
piece. Next, he throws the 
weight of his body upon the ball 
of the toe by raising his heel a 
little; thereupon the wings spring 
into place, and on an index scale 
the proper width is indicated. 
With a ticket showing the size, 
the soldier goes to the stock- 
keeper, receives the shoes, puts 
them on, and goes through the 
required exercises. A man a 
minute goes, forth.- 

For the quick testing of the 
fit of a shoe, an accessory device 
has been invented—a small, solid 
bowl with a long flexible handle 
—which, inserted in the shoe 
during the trying-out process, 
takes up the slack allowed be¬ 
tween the foot and shoe at the toe. 


4 A man a minute can be fitted 
by this little machine—and 
the shoe never pinches 


Most men in civil life wear misfit shoes: this soldier 
will have a fit that no custom cobbler can beat 


Published at 225 West Thirty-ninth Street, New York City 
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Jonah Would Have Liked This 


T HEY do it by machin¬ 
ery now, and promise 
that it won't hurt. That's 
what the painless dentist 
says, but with the elec¬ 
trical tattocjer performance 
keeps pace with promise. 

All you feel as the needles 
—there are six of them— 
etch a design on your 
skin is a slight tingling 
sensation. 

The machine consists of 
two electromagnets* oper¬ 
ating on the principle of an electric vibrator, 
used in connection with a needle-bar. The bar 
lias one needle-point for outlining work and six 
to put in the shading. Operating through an 
ink-tube, the needles force the fluid through the 
tiny punctures they make in the skin. 

The growth of tattooiug as a fad is apparently 
responsible for the introduction of the machine- 
fhade pictures on a human background. The 
manufacturers of the apparatus speak #f “the 
pleasant profession” of those who operate the 
machine. S# an electric tattooer is a w p ro ^ cS 5or n 
as well as an artist, and perhaps some day we may 
be invited to an exhibition of realistic nudes. 
Meantime, so the manufacturers say, fortune 
awaits the artist-professor who is master of the 
machine. 


Not on the Level 


Getting One on the Ox 

I N parts of the South the ox is still a problem 
to the back-country traffic expert. The 
blacksmith knows that when the ox puts his 
foot down on auythiug lie's very firm about it, • 
and that a swat from the heavy tail would floor 
Willard for the count. One of the best devices 
for avoiding any such catastrophe is shown 
above. 

The head of the animal is firmly held in a stan¬ 
chion, while with a broad band-and-chain hoist 
the beast's hind quarters are lifted until the 
kicking zone is limited to nothing. Then, with 
one of the animal's legs comfortably placed on 
a padding of old bags and lashed in place, the 
ox-slioer can get to work with an eas^guj,^ mafer|a| 


T HIS is Crazy Town, otherwise Himley. 

England. The houses lean in every direc¬ 
tion at drunken angles, and nothing appears 
as it really is. The man in the doorway ap¬ 
pears to lean, but it’s the house that is off the 
vertical. It is one of the most uncanny houses 
in an uucaimy village. It has sunk at one end 
and not at the other. 

What's the explanation? The town is in 
the coal country. The coal has been worked 
out from underneath, often close to the 
surface. The ground has settled over the old 
galleries, and a leaning town is the result. 


I T looks like a huge wishbone, but in 
reality this arched entrance to a passage¬ 
way in Gibraltar is made of the jaw-bones 
of a whale. If we had it in the T’nited 
States, it might serve as a monument to 
vanished greatness: for. where 680 vessels 
sailed from our ports in 1846 in search of 
whales, only 32 put forth in l$ll—in spite 
of the fact that whale oil is rich in glycerine, 
which is used in making explosives. 


Have You Been 
Tattooed? 


New Life from Death 


T HIS mountain of skulls and thigh-bones 
was once a familiar sight on the salt 
meadows of the Passaic River in New Jersey. 
Human bones are rich in phosphorus and 
valuable mineral salts of all kinds, and 
therefore valuable as agricultural aids. They 
bad been brought from Algiers, where a great 
bone deposit was formed years ago when 
dead victims of the plague were throw n over a 
cliff. The bones were purchased by a fertilizer 
company. Thus death in the Old AVorld 
helped to bring forth life in the New\ But 
residents near this bone factory obj'ected so 
strongly that the traffic w*as abandoned. 
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Three Ships a Week or Bust! 

I T must have been the baseball score-board 
that inspired the manager *f the Newark 
Bay Shipyards to suggest: "Let’s visualise 
the work; let’s see the ships moving along on 
the score-board.” 

An elaborate structure was erecte to show 
the daily progress. “Three Ships a Week 
or Bust!” is the motto beneath which 
are details of the hull construction race 
and the speeds of the riveters. 


T 


There’s a Fortune in His Skin 

'HE most tattooed, man in the 
world is Jack II. G. Gould, 
sometime a soldier in the United 
States Army. lie is a whole pic¬ 
ture gallery in himself. Lo#k at 
his back, here. He paid Filipinos, 
llawaiians, and Americans to tattoo 
him. From his neck to the soles of 
his feet, Jack is adorned with Virgin 
Marys, mermaids, snakes, fishes, stars, 
arabesques, dragons, and butterflies, 
lie has virtually spent a fortune on 
his skin. Why did be have it done? 
Well, wby do people have their ears 
punched for ear-rings, or squeeze a 
number six foot into a number four 
shoe ? 
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He Does It with His 
Jack-knife 

TIKE many a Connecticut Yankee, 
J-' George W. L oekwood, of 
Stamford, is a whittler. He used to 
whittle to assist his conversation; now 
be whittles and does no talking. This 

wooden chain isoneof his masterpieces, 

m 

A Little Light Goes a Long 
Way in France 

r I "'HIS latest Paris fashion in mir- 
-*• rors is not designed to help ladies 
to keep their hats on straight. The cir¬ 
clets of small concave reflectors on the 
street posts are arranged to catch all 
stray beams of light that are about in 
a city darkened against air raids! M. 
Charron, the engineer who introduced 
these mirrors, is now" planning to 
illuminate street signs likew ise. 


With One Arm He 
Fiddles 


A HUNGARIAN baron who 
w as an enthusiastic pianist 
late in life lost his right arm. 
Was he daunted? Not much. 
He arranged the sextette from 
“Lucia” for the left hand. The 
task of the man in our pic¬ 
ture was even harder; yet his 
mechanism for bowing gives 
him the flexibility of a Kreisler. 


Paris Protects Her Statues 

RAVELING at a hundred 
miles an hour, the man in the 
air makes a bull's-eye only by 
accident. Besides, he doesn't care 
very much whether he hits it or not. 
Some damage is done, anyway. In all tliecities of 
Italy near the fighting front, as w'ell as in Frenclr 
towns within the radius of bombing machines, 
the more valuable works of art are protected by 
sand-bags. Here, for instance, is. the Flace de 
la Nation of Paris. Unless you have keen 

there, you would never 
know that beneath the 
heaped-up sand-hags is 
the famous lalon 
fountain. 


French OOicial Pholo^raPh 
Underwood and Unden?*od 
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Camouflage? Why, Nature 
invented it ages and ages ago! 


Left and right: In nature's perpetual war the weak 
protect themselves from the strong by camouflage 
—mimicry, as the naturalist calls it. It's easy to 
see why the Indian “walking-leaf” is so called 


Below: The American Catocala" moth’ has 
two sets of wings. When the rear wings’ 
are folded under the forward wings, it can 
hardly be distinguished from birch bark 




Above, At the left: To avoid capture, 
the “mourning-cloak” butterfly lies 
flat against the trunk of a similarly 
colored tree. At the right: The 
disguise of the common caterpillar is 
perfect. Even its legs are fringed to 
mimic the moss on which it crawls 


Below: Only to the most practised 
eye is it possible to detect the 
“yellow underwing” when it 
clings to a rough-barked tree 


She Did It First 


Is it any wonder that Alfred Russell Wallace, 
trained naturalist though he was, could not find 
an Indian kallima that had escaped his net? 
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The “walking-stick” looks so much like a 
spray of twigs that it must actually be 
touched to convince oneself that it is alive 
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Not an idea] landing plat' 
form* by any means; but 
the machine was little hurt, 
and the aviator not at all. 
The problem was how to 
get the airplane down 
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The chief progress in airplanes is in vastly in¬ 
creased strength. Even a dive to city pave¬ 
ments failed to wreck this one completely 


What Goes Up 
Must Come Down 

But the neu) Airplanes 
often survive the crash 
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From Illiwlitud 
London 


The strongest must succumb to shell-fire. 
What is left of a raiding Gotha, shot down at 
sea, being hoisted aboard a British salvage ship 
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They met in theair, and fell 
locked together. But the 
pilots were not hurt, and 
the macliines suffered less 
injury than trains crashing 
together on the solid earth 
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Landings such as 
this do not make 
the birds laugh. 
In stormy wea¬ 
ther the feathered 
fliers often alight 
sprawling on the 
ground with out¬ 
stretched wings, 
saved from injury 
only by the elas¬ 
ticity of their feath¬ 
ers, which is greater 
than that of any 
artificial structure 
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For strong modem 
machines, tree- 
tops and roofs are 
good buffers when 
misfortune or the 
enemy's fire drive 
them down out of 
control, and the 
manner of landing 
has to be left to 
luck. Here the un¬ 
hurt pilot is crawl¬ 
ing out of his in- 
t a c t machine 
caught in two trees 
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Foiling Davy Jones 

The Maxim Unsinkable Ship, Now Being Constructed 
Under the Auspices-of the United States Government 

By Hudson Maxim 


T HE warhead of the powerful 
modern German torpedo carries 
.about four hundred pounds of 
T.N.T. or equivalent high explosive. 
When a ship is struck by a torpedo 
deep under water, the action of the 
explosion is practically instantaneous, 
and four hundred pounds of white-hot 
gases are liberated, exerting an instant 
pressure in all directions of 300,000 
pounds to the square inch. 

The mass of water surrounding 
the warhead is as unyielding as rock, 
' so that the explosive blast is directed 
on the line of least resistance, inward 
and upward through the ship’s hull, the 
gases rushing out laterally between the 
ship’s hull and the water, bending the 
hull in over an area sometimes forty 
feet in diameter, while the gases 
burst through, expanding in the form 
of a cone. 

Three thousand feet a second is 
fast for a cannon-ball, but this ball of 
incandescent gases moves at the rate 
of thirty miles a second—at the speed 
of a meteor. 

One volume of T.N.T., when ex¬ 
ploded, is converted into a thousand 
volumes of gases after they have, 
cooled down to atmospheric temper¬ 
ature and pressure; but, as at the 
instant of detonation they have a tem¬ 
perature of 5,000 degrees Fahrenheit, 
their /volume is ten times as great: 
one volume of explosives makes ten 
thousand volumes of gases. The four 
hundred pounds of T.N.T. in the 
German torpedo - warhead occupy 
about four cubic feet of space and 
liberate about forty thousand cubic 
feet of gases. The pressure exerted 
inside a ship’s hull by such an enor¬ 
mous volume of gases is so great that 
often the ship is broken in two, as in 
the case of the Sussex. 

Wanted—a Shock-Absorber 

Many experiments have been con¬ 
ducted, both here and abroad, for the 
purpose of discovering the best means 
of protecting the hull of a ship against 
torpedoes. All manner of externally 
applied devices, such as booms, nets, 
and shields, have been considered, but 
have not been found satisfactory. 

When a ship is provided with a 
strong longitudinal wing bulkhead 
situated at a distance of, say, twelve 
feet inboard from the hull-wall of the 
ship, a sufficient mass of buffer cargo, 
with expansion spaces for the gases, 
may be placed in the space between 
the hull-wall and the bulkhead ef¬ 
fectually to resist and absorb the blast 
of the torpedo, so that the bulkhead 
will not be disrupted. My plan of 
protecting ships is an embodiment of 



Mr. Maxim, inventor of the smoke¬ 
less powder used by our Army and 
Navy, is one of the foremost author¬ 
ities on high explosives . As a mem¬ 
ber of the Naval Consulting Board , 
he knowsi better than any layman the 
crucial difficulties of our shipping 
problem . His plan of protecting 
ships , described in the article on this 
page , has been selected by the United 
States Shipping Board from thou¬ 
sands submitted to it —The Editor. 

these conclusions. I have found that 
pulverized coal, on account of its 
compressibility and elasticity, is a 
very effectual shock-absorber. As 
pulverized coal may be used for driving 
the ship, I have chosen it as the main 
shock-absorber. The idea has been 
offered to the United States Govern¬ 
ment free of charge during the war. 

When a torpedo strikes a ship con¬ 
structed according to my plan, the 
hot, rapidly expanding gases first 
encounter a barrier of water or oil 
in the hull, then a stout screen of 
round steel rods, and lastly a series 
of vertical steel cylinders in which 
powdered coal is carried. Since it is 
essential that the gases should be al¬ 
lowed to expand without bursting the 
ship’s compartments, I provide free 
upward vents through the ship’s deck. 

When the Ship Is Struck 

If such a ship should be struck by a 
torpedo, the water or oil of the barrier 
in the path of the blast will be driven 
forward through the steel screen, 
commingling its spray with the hot 
gases, with the result that the heat of 
the gases will be instantly absorbed 
by the spray and their volume reduced. 
It is safe to assume, I think, that the 
volume of gases will be reduced at least 
three quarters. 


The result of the explosion of a 
torpedo-warhead against this struc¬ 
ture will be. to smash a hole through 
the hull-wall, carrying forward a 
large mass of the water or oil of the 
barrier, and hurling the liquid upon 
and through the first steel screen, 
bending the screen somewhat. 

The outer wall of the powdered 
coal-cylinders in the path of the blast 
will be disrupted, and the liquid 
spray and powdered coal will be car¬ 
ried along together and hurled against 
the strong screen centrally located in 
the cylinders; the gases of the explosion 
- and liquid spray and the pulverized 
coal will be commingled. Although 
even this strong steel screen should 
yield or bend somewhat under the 
blast, it will not be entirely carried 
away or broken through. 

By that time the gases will be 
vented upward through the top of the 
cylinders into the atmosphere; the 
energy of the blast will be so absorbed 
and dissipated that the inboard wall 
of the cylinders—that is to say, the 
bulkhead constituted by the inner 
wall of the cylinders—will be entirely 
uninjured and can not be broken 
through. Consequently, the only 
amount of water that can enter the ship 
will be that which will fill the space 
between the transverse bulkheads and 
the inner wall of the cylinders. 

Keeping Up with the Submarines 

The use of pulverized coal on shore 
has long passed the experimental stage, 
and it is admirably adapted to use on 
board ship. It will save twenty per 
cent, of the coal consumption, besides 
producing no smoke. Means have 
already been developed and perfected 
by which pulverized coal may be piped 
from the cylinders to any portion of 
the ship by air pressure as freely and 
effectually as oil is piped. 

We are trying hard to build ships 
faster than the submarines can devour 
them; but, in spite of all our efforts, 
the submarines have devoured in the 
past year more than twice as much 
shipping as the Allied nations have 
been able to build. The loss has been 
more than $6,000 a minute. 

But it is not the market value, or the 
value in terms of cost of shipping and 
of supplies lost, that we are to consider. 
Our resources are so vast that we can 
stand the drain, provided we can 
send across the Atlantic in safety the 
necessary number of ships to carry the 
required quantity of supplies and the 
needed number of men to France. 

It is to meet this crucial situation 
that I have invented the ship here 
described. 
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Hudson Maxim's Torpedo-Proof Ship, Which the 
Shipping Board Is Now Building 
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Around that portion of the ship likely to be struck by a 
torpedo is a water-jacket, which may be filled with fuel 
oil or with water. This structure constitutes the water or 
oil barrier referred to in Mr. Maxim's article. A series of 
vertical steel cylinders for carrying pulverised coal is 
placed just inside of the liquid barrier, connected with 
md forming an integral part of it. Through the center 


of the cylinders is run a screen of steel rods welded to 
the walls of the cylinders, AH connections are made by 
welding, so that the system of cylinders is an in¬ 
tegral part of the hull wall of the ship. On a ship of 9,500 
dead-weight tonnage the steel cylinders will be about ten 
feet in diameter and hold about thirty tons of powdered 
coal each. It is a ship of this size that is to be built 












































































It may take a long time 
to do these stunts a s easily 
as Arthur McGovern does 
them, but anything can 
be accomplished if you 
persevere long enough 


Did the Recruiting Officer 


Photographs-rourtesy oX Cornell University Medical College 


Hide your face with your knees, like 
this, many times a day, and you’ll soon 
be in the uniform of the United States 

If you have flat feet, try this exercise. 
Do it several times a day, whenever 
you can, and before long you will develop 
a pair of feet that will be well equipped 
to carry you on that march to Berlin 


I T’S pretty tough, fellows, to be kept 
out of the world’s biggest scrap just 
because you’ve got flat feet, weigh a few 
pounds more or less than, you should, or 
have a slight physical defect. But don’t 
give up, if you really want to go. At 
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Here you exercise a lot of muscles that will help you go over the top. Squat down, 
extend your arms, and rise without touching the floor with anything but your feet 
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This is a difficult exercise, but the boys are all doing their best. Try. to see how soon 
you can do it yourself after you have worked up to it by learning all the-simpler ones 


By the time you have 
mastered all these exer¬ 
cises, you will feel sofityou 
will want to wade right 
in and lick the whole Ger¬ 
man army single-handed. 




Say No to You? Try This 




i —i 




Cornell University Medical College, in 
New York city, there is a Reclamation 
Clinic, conducted by Dr. W. H. Sheldon, 
where would-be soldiers are bsing made 
into the real thing. Arthur A. McGovern 
puts the boys through their physical paces 


Raise both legs as far over your head as 
you can, then swing them from side to 
side, trying each time to touch the floor 


This is harder than it looks. Touch 
the outside of the left foot with 
the light hand, and swing the 
left hand behind you, then touch 
the right foot with the left hand 
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Light Housekeeping for 
Bachelors at the Front 


This is not a kennel for the dogs of war, but an ad¬ 
vanced telephone post where Italian soldiers report 
what’s doing in the country of their enemy, Austria 



If you dwell with Italy’s Alpini, you must watch your 
step* These daring soldiers perform wonderful feats 
of engineering in transporting men and ammunition 


Two inscriptions in French on this hut say, 4 ‘Very fragile,” 
but it doesn’t apply to its present occupants, fighting 
airmen, tough as steel and whip-cord. It is quite fit¬ 
ting that the box that brought parts of their airplanes 
to the front should now house them. On the same 
principle, Paderewski’s cottage ought to be a piano-box 




\ 


Cramped quarters, but the men look happy. And why not? The cast-off 
automobile top, which has become the home of a French poilu and a British 
Tommy, boasts a real window, and all who enter must bow their heads 
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In war, home is any place you can hang your tin hat. 
These two soldiers were unusually fortunate in securing 
this tight little cottage, once a German motor-body 




















































































What It Means to Feed 
an Army of 2,000,000 


Porto 

Rico 


Army's 

Consumption 



This American giant soldier, typifying the 
2,000,000 men in the United States Army, 
is preparing his morning coffee. For proper 
brewing he requires the heat of a volcano, such as 
the Strombolh In the course of a year he con¬ 
sumes coffee amounting to one twentieth of 
the export from Brazil—and Brazil supplies 
half of the world with this popular beverage 



To supply our giant with food, a ship an hour must sail 
from American wharves. Here are some of his week’s 
rations: 290,000 two-pound cans of salmon; 200,000 cans of 
soup; 1,141,000 cans oftomatoes; 10,000,000 loaves of bread; 
and 28,000 head of cattle are slaughtered for him each week 

An American soldier's rations for one day 
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“Dear Wilhelm: In Reply 
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This, dear Wilhelm, is Student Officer En- 
gteberg, the smallest American in training. 
We mention his stature, so that you may 
correctly gage the 12-inch shell beside which 
he is standing and its charge of powder 
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Do you remember the 
hospital ships you have 
sunk, Wilhelm? If you 
don’t, the French 9.6- 
inch howiteer (above) 
will assistyour memory 
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Italian Idioial Photograph 

The Italians were so bent on con¬ 
veying their compliments to you, 
dear Wilhelm, that they sent you 
and your Austrian ally messages 
that thundered from a scow on the 
River Marino, below the Piav<;i 


Eyes right, Wilhelm. If it hadn’t been 
for that little Belgium business, who 
knows whether this 11.2-inch Creusot 
howitzer would ever have been built ? 
As you have probably discovered by 
this time, Wilhelm, this howitzer fires 
three shells every minute (quick work, 
*you must admit, for so huge a piece), 
and that from a distance of ten miles 
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to Yours of Recent Date” 


You will recognize the shells, Wilhelm, 
as the common variety fired by 
field artillery. We regard them 
as the dots on the ‘Ts” of 
the messages flung at you 
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Meet Colonel Thompson of 
the United States Coast 
Artillery, dear Wilhelm. He 
is in charge of a big 16-inch 
French gun like the one that 
thrusts its barrel across the 
The Colonel will try to con¬ 


vince you that we are in the war 
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And now, dear Wilhelm, let us bring 
up the Lusitania, We mean to re¬ 
mind you of her constantly with the 
assistance of 16-inch naval guns 
mounted on railway trucks. Every 
shotscreams her name through the air 


When you wonder why you are not progressing 
faster, dear Wilhelm, gaze on the picture in the 
oval. It's one of Haig’s “heaviest.” It will bury a 
high-explosive shell twenty fert in the ground and 
blow the quarters of your officers into a geyser 
of dirt. You must have seen the phenomenon 
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Thrillers by the Foot 




Before the war at least two railroads made 
from $30,000 to $50,000 a year staging 
train wrecks for the “movies/* The 
picture in the circle shows a fast freight 
being wrecked for the “silent drama’* 


On a blind siding one motion-picture 
company has set out twenty box¬ 
cars salvaged from wrecks like this 
that it has staged for the “movies” 


Cleaning up after a moving- 
picture wreck is a tough job, 
because, while a train may get 
off easily in a collision in 
real life, it is certain to be: 
all “busted up” in reel life 


The villain (curse him) responsible 
for this terrible head-on smash 
listens in while Si Perkins is telling 
the conductor of his suspicions 


When there's a young woman at 
the throttle, the train is pretty 
apt to be safe—in “movie”-land 


But no “movie” director could beat 
this wreck, which happens to 
be the real thing. The engine 
fell twenty feet through a trestle 


One film c om p an y, since its 
organization, has purchased and 
demolished in this spectacular 
way enough rolling stock to 
outfit a prosperous branch line 
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Our Captive Sun, Slave 
to a Beaten Path 




T HE sun does not climb straight 
up in the sky, but obliquely. 

What is more, his rising point is 
not the same on two succeeding 
days. As spring merges into sum¬ 
mer the rising point shifts to the 
north. After June 21, he shifts 
south, so that on each day he 
begins his climbing a little more to 
the south. By December 22 he 
has reached his southern limit and 
turns back again. 

Since there is a defined region 
on the eastern horizon along which 
the sun’s rising point shifts in 
regular order and beyond which it 
never strays, the daily paths of 
the sun through the sky in the 
year form an unshifting, unchang¬ 
ing band of even width—the same 
band from year to year. 

As you go north the sun’s 
path slopes more and more. 

The band remains the same; it 
merely swerves up or down in the tiy i>. b. MtcMiiiaui ipujer of the cwter Land Expedition 

sky. Hence in the arctic regions 
the sun during the spring and 
summer months appears above the 
horizon, and stays there, traveling 
around in a circle, and becomes the 
“Midnight Sun.” 


Court My American Museum of Nnturnl Hisloty 

In the Land of the Midnight Sun there is no night to speak of. The sun travels around 
the horizon. The photographer tried to bring out this fact by making several exposures 

Why Are There Giants and Dwarfs ? 


P 


,ATRICK COTTER was an Irish¬ 
man over eight feet high. He 
could take off the top of a street- 
lamp and light his pipe by the flame. 
Geoffrey Hudson, a dwarf who amused 
Charles I., was only eighteen inches tall. 
Why was Cotter so big and Hud¬ 
son so little? There are Cot¬ 
ters and Hudsons today, al¬ 
though they are more likely 
to be found in the side- 

The long fellow here is 
a Cashmeri 7 feet 9 
inches tall. The dwarfs 
range from 36 
down to 2 8 inches 

@ Underwood and TJudeiwiod 


shows of* a circus than at the court 
of a king. Science has lately been 
studying the question, with the re¬ 
sult that a whole new branch of medi¬ 
cine will have to be mastered by the 
doctor of the future. 

A man cannot grow in the right 
way, it seems, unless his blood re¬ 
ceives important contributions from 
several small organs, one of which is 
called the “thyroid” gland. Yours is 
in your neck. When the thyroid of a 
child is not furnishing enough of its 
peculiar product, dire results follow. 
A misshapen creature develops. Worse 
still, the mind, too, is dwarfed to idiotic 
proportions. 

How is it known that the thyroid 
gland is responsible for these monstrous 
effects? Because the thyroid gland of 
sheep and cows has been 
fed with marvelous results 
to children who seemed 
destined to become dwarf- 
idiots. As if by magic, 
normal growth was re¬ 
sumed. 

But what about giants? 
Their enormity is traceable 
to another body, called the 
“pituitary” gland, locked 
up in a mass of bone so 
deep in the head that there 
is not much chance of 
studying it. Your pituitary 
gland is not more than one 
third of an inch long. In 
a man eight feet three 
inches tall the gland meas¬ 
ured just one inch. 
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Before the war, fat millionaires and millionairesses used to go to Dr. 
Bergonie of Paris to have themselves reduced. Some of them could exercise but 
wouldn’t, while'others couldn’t because of heart trouble; so Bergonie invented 
an electrical apparatus to twitch their muscles for them. Bergonie’s 
invention now turns out to be a splendid means of curing shell shock 


Curing “Shell Shock” with Electricity 


I S shell shock a disease of the mind, 
or of the muscles, or of both? 
Physicians themselves do not know 
exactly what it is. But they do know 
some of its many manifestations— 
paralysis, St. Vitus dance, even insanity. 

A physician who had used electricity 
successfully in civilian practice—Cap¬ 
tain H. C. Westervelt, now attached to 
General Hospital 6—obtained permis- 
‘ sion to experiment electrically on cases 
of shell shock. He uses the Bergonie 
machine, named f#r its inventor, a 
Paris physician, who is a prominent 
member of the French Academy 
of Medicine. Dr. Bergonie util¬ 
ized his invention several years 
ago in reducing fat and lazy mil¬ 
lionaires and millionairesses to a 
semblance" of fashionable slim¬ 
ness. i What Bergonie did was to 
twitch their muscles electrically. 

The Bergonie control board 
has twelve switches, correspond¬ 
ing with twelve motor points on 
the body which in turn control all 
the muscles of the body. Any part 
of a patient's body can be ener¬ 
gized by the doctor at the board. 

For instance, if a patient's 
legs are paralyzed, wet pads are 
placed around them, so that the 
water will conduct the current 
and his flesh will not be burnt. 
Electrodes are clamped to either 
side of the leg. The electricity is 
then turned on. 

The flow of electricity is regu¬ 
lated so that the muscles relax 
and contract just as they do invol¬ 
untary exercise. After persistent 
treatment the patient finally 


regains the use of his muscles; both his 
muscles and his mind are re-educated 
to perform the normal functions, the 
use of which have been suspended by 
the shock or the wound he has suffered. 

Because the patient's mind must be 
kept occupied while he is taking the 
treatment, Captain Westervelt has in¬ 
stalled a phonograph in the clinic. 
When the phonograph is telling you 
to “pack up your troubles in your old 
kit-bag," you are 
not so likely to 
think about them. 


benzine or kerosene. Over this fits a 
nickel-plated case, the top closed with 
a perforated disk covered with plati¬ 
num sponge. The vapors of the 
benzine or kerosene cause the platinum 
to glow and ignite. The screen in 
the cap prevents the flame from 
breaking through. 


How the Turks Transport Their Wounded 

In Turkey, where railways and automobiles are scarce, wounded soldiers are 
transported on the backs of mules or donkeys, A rude saddle-yoke is 
placed on the animal’s back, with side seats to carry two men. Not very 
comfortable going over the rocky mountain trails, but better than nothing 


Doughboy, Carry Your: 
Stove with You 


O F course you have seen the 
fireless gas-lighter. What is 
its secret? A small piece of 
platinum sponge, which has the 
curious property of absorbing 
and condensing many times its 
own volume of oxygen, so it will 
combine with other gases. The 
hydrogen in the gas combines 
with the oxygen in the platinum, * 
and the heat liberated causes the 
sponge to ignite the gas. 

This idea has been applied in 
a little stove for soldiers. A 
metal cylinder is packed with an 
absorbent material saturated with 
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Inventing New Flying-Machines 


How the designer, with the aid of mathematics and labora¬ 
tory instruments, evolves new types to outwit the enemy 




I TALY was the first nation that used 
the airplane at all in war. That 
was in 1911, during the Libyan 
campaign in Africa. Aeronautically 
one-sided as that war was, it was of 
immense importance in the develop¬ 
ment - of the military flying-machine. 
Whatever doubts there may have been 
—and there was enough ink spilled by 
army officers in military journals to 
prove that airplanes - ~ 
could never, never 
take the place of a re¬ 
connaissance in force 
—Europe knew that 
when the next war 
came it must reckon 
with the man in the 
air. Now, the Libyan campaign, al¬ 
though it taught many a useful lesson, 
did not by any means reveal all that 
would be required of a flying-machine in 
battle. No hostile airmen, no anti-air¬ 
craft guns molested the Italian scouts 
who flew over the hot sands of northern 
Africa and unerringly noted the posi¬ 
tions and strength of the enemy. 
Rifle-fire alone was indulged in as an 
offset to aerial reconnoitering. 

There was some Italian bomb-drop¬ 
ping—also very useful in the lessons 
that it taught. But no one could fore¬ 
see that in 1915 men would be called 
upon to fight twenty thousand feet 
above the ground, that special ma¬ 
chines would be required for recon¬ 
naissance and for bombarding, and that 
even a special kind of aerial tactics 
would have to be evolved to make the 
utmost use of an airplane. 

The machines used in the 1911 
campaign bear only an outward re¬ 
semblance to the machines in which 
the flyers of the Allies are now en¬ 
gaging the enemy. The airplane of 
1911 was hardly the 
scientifically design¬ 
ed machine of today. 

Its engine was so 
untrustworthy that 
flights of two and 
three hours were ex- 
traordinary; its 
climbing powers 
were nothing to 
boast of; and its 
speed was scarcely 
sixty' miles an hour. 

The Scientist Enters 

What a change 
there has been in a 
brief three years 1 In 
our factories we are 
building machines 
that it is confidently 
expected will make 
one hundred and 


By Ottorino Pomilio 


engineer 
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eighty miles an hour. 
Our bombing and re¬ 
connaissance planes are 
now, faster than the 
fastest fighters of 1916. 
Our engines may be de- 
pended upon * to drive 
airplanes through the 
air for many hours. 

This almost breath- 

i 

less progress is due en¬ 
tirely to science. The 
blacksmith and the car¬ 
penter who built the 
machines of the daring 
pioneers of 1909-1912 
have made way for the 
and the mathematician. 
Rule-of-thumb has given place to 
mathematical formulas; guesswork to 
absolute knowledge. 

A flying-machine is not merely a 
thing of linen, spruce, and steel. 
It is in very truth a wonderful artificial 
bird. Like a bird, it has a body—its 
fuselage; like a bird, it has a heart and 
lungs—its engine; and, like a bird, 
it has brains—its pilot. The flying- 
machine differs from the bird only in 
that its various parts perform special 
functions. The engine of a flying- 
machine, for example, supplies only 
propulsive power; the heart of a bird, 
on the other hand, must also keep the 
blood in circulation. 

How He Approaches His Problem 

A flying-machine is conceived by a 
modern designer primarily as an en¬ 
gineering structure. The speed it 
is to make, the load it is to carry, the 
ease with which it is to be maneuvered 
—all are carefully computed. 

To create a new type of flying-ma- 


OUorino Pomilio is one of the fore¬ 
most aeronautical engineers of Europe^ 
although - he is scarcely twenty-eight 
years of age . A graduate of the Ecole 
Superieure d’Aeronautique of Paris , 
at the outbreak of the 1911 Tripolitan 
war with Turkey , Italy commissioned 
him to purchase flying-machines to be 
used at the front. Later he assisted 
in reorganizing the Italian aeronautic 
service . Busy though he was, he found 
time to write two important books 
(“Aviation Motors” and “Aeroplane 
Construction ”), and eventually to build y m 
the famous Pomilio Aircraft Factory. / chine, a designer may proceed in one 

of two ways. Which¬ 
ever way he may de¬ 
cide to adopt, the 
horsepower at his 
disposal is his pri¬ 
mary consideration. 
One method may be 
termed analytic, and 
the other synthetic. 

Suppose that a 
flying-machine must 
be built to carry a 
certain number of 
passengers, a certain 
number of guns, 
a certain amount of 
ammunition (ma¬ 
chine-gun bullets 
and bombs), and 
fuel for definite 
number of hours. 

{Text continue* on 
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remove air eddies 

rpiane suspended 

basin for test 


What is the best fonn of wing for a given type of flying-machine? Will it 
be strong enough to resist the air when flying at 120 miles an hour? The 
airplane designer (mist answo* these questions. He secures his model rigidly 
in a tunnel then he blows air against it, to see what resistance it offers 
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Otto Lilienthal was an engineer 
who began his gliding experi¬ 
ments in 1891. His apparatus 
was merely a rigid pair of wings. 
As the picture shows, he would 
grasp the handle-bar; run down 
a hill, and then draw up his 
legs. Thus he was able ulti¬ 
mately to fly several hundred 
feet. Eventually he built this 
biplane glider. Because the 
wind blows in gusts and never 
in a steady stream, the “center 
of pressure,” as the scientists 
say, was constantly changing. 
Hence, to maintain his balance, 
he had to throw his weight 
from side to side. In 1896, while 
testing a glider in which he in¬ 
tended to mount a motor, he 
lost his balance and was killed 


Everybody used to laugh at Samuel P. Langley. 
For all that, he was the first man to fly a motor- 
driven flying-machine. That was on May 6, 1896 


In such a machine the Wright Brothers 
taught men how to fly. Modem machines 
are very different, but the art of flying 
as the Wrights taught it has not changed 


Away back in 1908, before 
the Wrights came out into 
the open, Voisin in France 
made machines in which a 
few enthusiastic Frenchmen 
risked their necks. There 
was nothing to prevent side¬ 
slipping except a few vertical 
partitions between the wings, 
partitions that were supposed 
to offer the necessary resist¬ 
ance but didn’t, as this 
historic photograph abun¬ 
dantly testifies. Voisin is 
still in the aitplane business, 
but he now builds machines 
that can fly in any weather 
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After the Wright Brothers went to 
Europe and showed the world how 
to fly, Henry Farman abandoned 
the crude boxlike Voisin in which he 
used to fly when there wasn’t a 
breath of air stirring. He f rankly 
copied the Wright machine in its 
essential features. Here is his 
1909 machine. Nowadays the 
aviator sits comfortably in a beauti¬ 
fully modeled boat-shaped body that 
offers little resistance to the air 


95 


After the Wrights came Curtiss 
in 1908 with this machine. 
Wings are not arched in this 
way nowadays; it’s inefficient 
to do so. The little triangular 
terminations to the wings are the 
ailerons, or flaps by which side- 
to-side balance was maintained 




Louis Bleriot was a manufacturer of automobile 
lamps who had tried hard to fly f ever since 1900 and 
smashed machine after machine before the Wright 
Brothers vaulted into the air in France, He watched 
them, saw why he was making little progress, and 
built a monoplane (here it is) in which he flew 
across the English Channel on July 25, 1909. He 
made about forty miles an hour; now one hundred 
and twenty is considered about right for a fighter 


When Henry Farman took these three pas¬ 
sengers up with him in 1909, the world voiced its 
amazement. Only recently the giant Handley- 
Page flew with twenty-one, and no one batted 
an eye. Few of the present flyers would risk 
their lives in this flimsy machine. They would 
not mind seeing the ground between their legs 
five thousand feet below, but they would mind 
the unscientific and weak wings. The air resist¬ 
ance was so great that forty miles an hour 
was the best to be hoped for with such a machine 
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(Continued jram jmgG 33} 

Suppose, in addition, that the ma¬ 
chine must have a definite climb¬ 
ing and horizontal speed. 

Given such a machine to create, 
the designer must determine the 
minimum amount of power re¬ 
quired to get the best results; in 
other words, he must choose the 
most suitable type of motor. 
Hence I call this the analytic 
method of designing. 

Airplane Problems 

But suppose—and this is the 
usual case—the designer is given 
a certain engine with which he 
is thoroughly familiar. Around 
that engine he must drape, as it 
were, a machine that will carry a 
certain load of passengers, arma¬ 
ment, and ammunition and fuel 
for a flight of a certain duration. 
This I term the synthetic method 
of designing. 

In either case, however, the 
designer must discover the best 
climbing and horizontal speed 
obtainable with the material and 
machinery at his disposal. 

Although there is no hard-and- 
fast rule to govern the choice of 
the various elements of which 
a flying-machine is composed, 
nevertheless* limits are imposed 
beyond which the designer may 
not go without fantastic results. 

For example, suppose he is 
asked to create an airplane that 
will have a speed of three hundred 
miles an hour, maintain that speed 
for a flight of from four to five 
hours, and carry fuel enough for 
so long a journey, besides three 
passengers. Such a machine would 
require an engine of several 
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When Pegoud first looped-the-loop, the world gasped, but it also won¬ 
dered wha. was the good of it. The value of such maneuvers is evident 



A flying-machine is supported by the upward pressure of the air against its 
wings. The wings must withstand the blows of the most violent storm. To 
find out whether they are strong enough, the maker turns the machine up¬ 
side down and loads the under side of the wings (now turned up) with sand¬ 
bags of known weight, until a few handfuls of sand cause the wing to sag 


thousand horsepower—a wild ab¬ 
surdity at the present time, 
because the engine required has 
not yet been constructed, al¬ 
though there is no doubt that it 
will ultimately be developed. 

Reducing Air Resistance 

We all know how important is 
fineness of line in building fast 
transatlantic steamers or torpedo- 
boats. The hull must be so shaped 
that it parts the water easily. 
So, likewise, the flying-machine 
must part the air with the least. 
possible resistance. 

In a sense, it is easier to build a 
fast steamship than a fast flying- 
machine. The steamship, after all, 
is a single huge hull. On the other 
hand, the flying-machine has not 
only a hull (its fuselage, in which 
the pilot sits), but a vast expanse 
of wing, with its struts and wires. 

An airplane is essentially a struc¬ 
ture of surfaces—useful surfaces 
and parasite surfaces. As anypne 
can guess, the useful surfaces are 
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in the present war. Every aerial fighter must be an acrobat now. He twists 
and turns, side-slips, and performs a dozen evolutions unknown to Pegoud 


the wings that support the structure in 
flight; the ailerons, or controlling flaps, 
which maintain balance from side to 
side; the elevator; the rudder; and the 
fixed tail. The parasite surfaces are 
the fuselage, or hull, to which the 
main wings are attached and in which 
the pilot sits; the struts and wires 
necessary to hold the wings together; 
the landing-gear; the radiator; etc. 
The best flying-machine is obviously 
that in which the amount of para¬ 
site surface is reduced to the 
minimum. 

It might be supposed that 
the experiments made by 
Langley, Eiffel, Prandtl, and 
other physicists answered 
once and for all the question: 

What is the most efficient 
curve of wing? Eiffel and 
•thers studied the effect of 
the wind on small model 
airplanes in elaborately con¬ 
structed wind-tunnels; but 
their findings hold good only 
for the particular models - 
studied Supposing that I 
design a different landing- 


gear or a different form of wing. I 
must still conduct tests with models 
to ascertain whether or not I have 
made any substantial improvement. 


Hence a designer is dependent 
on a well equipped aero-dynamic 
laboratory. 

In a wind-tunnel provided 
with the most precise measuring 
instruments, a model is placed, 
one hundredth as large as the 
actual machine that is ultimate¬ 
ly to be made. In the wind- 
tunnel the efficiency of the 
proposed construction is very 
accurately ascertained. If the 
results at first obtained are not 
satisfactory, the model can be 
changed, although the mathe¬ 
matical investigation that has 
preceded its construction is usual¬ 
ly so accurate that changes are 
never very radical. 

Importance oj the Wing Curves 

If a flying-machine is to rise 
from the ground at all, it must 
have the proper curve of wing. 
Hence, the designer concerns 
himself more with the wing 
than perhaps with any other 
one feature of the machine. 
On the whole, the curve adopted 
usually resembles that to be 
found in the wing of a flying 
bird. The top of the wing is 
convex, the bottom concave. 
Like a bird's wing, its greatest 
thickness lies near the point of 
attachment to the body; it be¬ 
comes thinner near the extremity. 

The painstaking studies that 
were made of birds' wings have 
served their purpose; for most of 
the successful flying-machines of 
today have wings which, aero- 
dynamically considered, are de¬ 
rived from those of a bird. 
There are as many varieties of 
wing curves for airplanes as there are 
for birds, and each serves its own 
function. The properties of each 
curve have been very carefully 
determined in the wind-tunnel, so 
that a good designer can select 
that curve which gives him the 
maximum amount of support and 
the least head resistance for the 
particular type of machine on 
which he happens to be working. 
Wind-tunnel experiments have 
shown that exaggerated curves are 
not conducive to high speed—indeed, 
that they are best for slow-speed 


© Paul Thompson 


Here are the biggest and smallest machines. The big machine is the bomb-dropping 
Handley-Page; the small one a 125-mile-an-hour fighter. It might be supposed that the 
big machine is nothing but an enlargement of the small one. But the wing curves are 
different in order to secure lifting capacity in the big and speed in the small machine 
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machines. Moreover, they have also 
shown that trailing edges must be 
very sharp. 

Testing a Model with Sand 

Having scientifically determined 
what form he will give his craft, the 
designer proceeds with the construc¬ 
tion of a full-sized machine. This is 
all the more im¬ 
portant in t;he 
building of mili¬ 
tary machines in 
which the prob¬ 
lem of armament 
must be con¬ 
sidered. Guns, 
bomb - dropping 
devices, cameras, 
wireless appara¬ 
tus — all offer 
a certain amount 
of head resist¬ 
ance. This head 
resistance must 
be reduced to 
a proper disposi¬ 
tion of the de¬ 
vices named be¬ 
fore the factory 
can begin to 
build the ma¬ 
chines in quanti¬ 
ties. 

The designer 
must find out 
exactly to what 
extent its wings 
can be loaded. 

What is known 
as a “static” test 
is therefore con¬ 
ducted, the pur¬ 
pose of which is 
to confirm the 
original mathematical cal¬ 
culations, and to enable 
the designer to correct 
unavoidable errors in com¬ 
putation. In what does 
the static test consist? 

The machine is 
turned upside down, and 
bags of sand, weighing 
about a hundred and 
twenty pounds each, are 
placed upon them. At last 
a dramatic moment is 
reached, when a few handfuls of sand, 
added to the load already imposed, 
cause the wings to sag. 

And now comes the tense moment 
when the scientifically conceived and 
carefully tested machine is to be 
flown for the first time. The pilot 
—a man picked not only for his skill 
as an aviator, but also for his intimate 
knowledge of the mechanism of a 
flying-machine, climbs over the cowl 


and belts himself into the seat. A 
mechanician gives the propeller a 
twist. There is a roar. The machine 
bounds over the grasslike a living thing. 

Satisfied at last that he may trust 
himself to this pulsating thing of 
pistons and cylinders, the pilot turns 
his elevator ever so slightly. The 
machine leaps into the air and soars up 
and up into the blue. In half an hour 


he knows all the tricks and all the 
whims of that new machine. 

The Airplane Finds Itself 

The pilot assures himself that the 
machine is as practicable as possible, 
and that the cock-pit is as comforta¬ 
ble as one may expect of a war 
machine. He drops to earth in a glide 
or two, and makes his report. The 
defects to which he calls attention are: 
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(1) defects of centrage; (2) defects of 
control; (3) defects of secondary im¬ 
portance. 

It i3 difficult to determine in a 
flying-machine what is the exact loca¬ 
tion of the “center of pressure”—the 
theoretical point in which the entire 
force of the air, as the machine rushes 
on, is supposed to be concentrated. 
The fault is not easily corrected; for it 

means that the 
curve of the wing 
is not what it 
should be. 

On the other 
hand, the second 
class of defects 
(defects of con¬ 
trol) are easily 
corrected by a 
displacement of 
the wings rela- 
tively to the 
fuselage, or by 
shifting the mas¬ 
ses in the fuse¬ 
lage (guns, wire¬ 
less outfit, etc.); 
or by varying 
the surface of 
the fixed horizon¬ 
tal tail. 

Those defects 
of secondary im¬ 
portance which 
constitute the 
third class are 
more easily fore¬ 
seen by the ex¬ 
perienced de¬ 
signer. They are 
occasioned by 
the influence of 
the various parts 
of the machine 
upon one an¬ 
other. Thus, the blast 
of the propeller as it is 
deflected by the machine 
itself may react in an un¬ 
desirable way on the wings 
or the fuselage. 

An astute pilot, who 
becomes as much an inte¬ 
gral part of his machine 
as a cavalryman of his 
horse, may be of the 
utmost assistance to the 
designer. Preferably he 
should be a man who has had much ex¬ 
perience in the air over the battle-field. 

But it must not be supposed that 
the pilot indulges in but a single 
flight. He goes up time and time 
again, each time reveling in some 
new acrobatic trick of the expert 
pilot. Unless a machine can loop- 
the-loop, spin down nose first, and 
even fly upside down for a time, it 
cannot be used in an air duel. 



There is more than an external resemblance between the airplane of to-day 
and a representative bird. The chief parallel is found in the fact that in 
full flight a large bird does not flap the central part of its wings, but forces 
itself through the air with more or less fixed wings at a slight Wangle of 
inclination, 1 * deriving support exactly as does an airplane, from air pres¬ 
sure. Also, that it flaps the tips of its wings not for support, while doing 
this, but for propulsion, which it derives by automatically “feathering” 
them like a sculling oar. The only difference between the wing-tips and 
the screw-propeller of a flying-machine is that the rotation is re¬ 
versed continuously, long . before a. single circle has been completed. 
Another striking likeness is in the location of the bird’s motor (its pectoral 
muscle) right in front, as in an airplane, and the nourishing of this muscle 
by the digestive organs and the lungs, much like the feeding of a motor from 
fuel-tank and carburetor. The electric ignition of a flying-machine, 
again, closely resembles the incitement of a muscle by the motor nerve. 
Other parallels between natural and artificial flight become obvious from 
the accompanying drawing, contrasting an albatross with a seaplane 


Those of us interested in science , engineering, invention form a h ind of guild. We should help 
one smother. The editor of the Popular Science Monthly is willing to answer questions. 
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You've seen a spider throw an en¬ 
tangling web? This is a mechanical 
spider—a mortar that throws a pro¬ 
jectile carrying five rolls of barbed wire 
at the enemy. Exploding when it 
strikes the ground, the projectile re¬ 
leases and spreads the wire, harassing 
and impeding the approaching enemy 


A modem field-piece must not only 
be able to shoot straight and far— 
it must also be light, so that it can be 
hauled easily over rocky country. 
But how light? To answer that ques¬ 
tion is the object of the test through 
which the makers of the French “75" 
are putting that famous weapon 


Any gun that can stand this can be jerked 
by galloping horses #ver boulders and 
fallen trees without breaking apart 
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Shooting Barbed Wire 
Out of a Mortar 


W HEN barbed wire was in¬ 
vented it was for a strictly 
peaceful purpose, and nobody 
dreamed that it would ever gain 
prominence in the bloodiest war 
in history. Yet, ever since the 
Boer War, barbed wire has taken 
its place "among weapons of de¬ 
fense. 

The illustration below shows a 
device for utilizing barbed wire 
to impede the advance of hostile 
troops. It is a mortar from 
which five rolls of barbed wire 
are fired simultaneously. 
Each roll is wound around 
a hollow steel core filled 
with an explosive. The 
charges communicate with 
a priming charge, which is 
exploded by a percussion 
cap. The projec¬ 
tile is fired 200 feet 
intheair. When it 
strikes the ground 
the charges ex¬ 
plode, releasing 
the wire. 


D 


How the Guns Are Made to 
Bump the Bumps 


W HEN a civilian sees a gun he is sure to ask, 
“ How far will it shoot?” To be sure, this 
question must be considered when a gun is de¬ 
signed. But the commander of a battery of field 
artillery is more apt to ask, “How much does it 
weigh ?” - 

He knows that he would not be given a piece 
of insufficient power, but he is not so sure that it 
can withstand the grueling tests to which it must 
be subjected when he must advance over rocky 
and hilly and muddy ground in pursuing a fleeing 
enemy. 

A good field-piece must be as light as it can 
be made, and yet it must be so strong that it 
can be hauled at a gallop over boulders without 
deranging its mechanism. Many differences to be 
noted in the field-pieces adopted by the warring 
powers are to be traced to this effort to obtain 
great hitting power (w T hich means weight), 
staunchness of construction, and lightness. The 
power of the gun is limited by its weight, and this is 
limited by the load that a team of six horses can pull 
at a trot. 

To fi nd out how staunch is the construction of a 
gun, every army conducts tests far more search¬ 
ing, in all probability, than those of actual battle. 
Thus the French “75/" considered by far the best 
field-piece in existence, is tested at the famous 
French works of Creusot by hauling it over logs 
and railway ties behind a locomotive. The gun, 
with its wagons and limbers, bounces into the air 
as each obstacle is struck, and comes down with 
a crash that ought to shake loose every bolt and 
break every axletree. The gun comes out of the 
test none the worse for its experience. 

The railway-tie method of testing field artillery 
has the advantage of saving time and labor. Two, 
even three, guns at a time can be hauled behind 
©inter- the tireless locomotive, so that an elaborate test 
“Film*' • can be made by* a few highly trained men. 
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Glaring head¬ 
lights do not an¬ 
noy this motor- 1 
ist. The dark 
shields absorb 
the rays. The 
clear glass 
permits him 
to see the road 


A Texas man’s 
foot- steering 
contrivance, re¬ 
leasing the 
hands for im • 
portant tasks 




Making the Night Safe for 
Automobile Drivers 


Steer with Your Feet While You 
Light Your Cigar 


W HEN a polite motorist driving at 
night meets another automobile, 
he instantly switches off his headlights. 

But, just as street-cars have developed 
the voracious seat hog, so have auto¬ 
mobiles produced the headlight hog. 

He is a menace. No greater nerv¬ 
ous tension and actual fright can be 
packed into a few seconds at night 
than that occasioned on an unseen 
road by the blinding glare of a car in 
the hands of a reckless driver. 

To take the curse from the menace 
of the headlight hog, cunning goggles 
have been devised, with the left side 
of each lens colored darkly, so that it 
appears to be going into an eclipse. 

When blinding headlights approach, the wearer 
of the goggles merely turns his head slightly to the 
right. The dazzling rays are absorbed and nullified 
by the dark segments, leaving the clear part of 
each lens available for studying the road. 


B Y a conservative estimate—if anyone 
cares to spend the time figuring it 
out—seven thousand gallons of gasoline, 
twelve million matches, and hundreds 
of automobiles would be saved an¬ 
nually if a foot-steering idea, hatched 
by a man in Texas proves popular. 

Merely as an accessory to the 
hand-steering wheel, pedals in the 
floor of the car—working in conjunc¬ 
tion with the clutch and service brake 
pedals, if necessary—operate the steer¬ 
ing post by means of a small chain or belt. 
Press the right-hand pedal—you turn 
to the right; the left-hand pedal—you go 
to the left. Apply equal force to both 
pedals, and you go straight through. 

The Texan inventor believesthat his contrivance 
would be useful for giving the hands occasional 
chances to relax. Not a single reference to cigars 
in the article which appeared in our up-to-the- 
minute contemporary, the Patent Office Gazette. 


See the S* shaped 
bar and the notches 
into which the re¬ 
verse and high¬ 
speed pedals fit? It 
foils the auto thief 


Lock the Pedals of Your Ford and 

It Can’t Be Stolen 


A Belt that Will Prevent Motor-Trucks 

from Skidding 



ANYONE will tell you that you cannot run a Ford 
l \ backward and forward at the same time. This is 
what a thief would have to do if he stole a Ford equipped 
with a new type of pedal lock. It consists of an S-shaped 
flat bar of iron with a slot at 
one end to fit over a U-bolt 
driven into the floor of the 
car, and two notches at the 
other to contact with the 
supports of the high-speed 
and reverse pedals. 

When this bar is slipped 
into place and locked with a 
padlock slipped through the 
U-bolt, the other end of the 
bar forces both the high¬ 
speed and reverse speed 
bands into play. This effec¬ 
tively prevents the move¬ 
ment of the car, even by 
towing. 

Picking the padlock is the 
only way to nullify the 
purpose of the device ; for 
the bar is heavy enough to 
prevent filing or chiseling. 


A N entirely new type of non-skid device for motor-trucks 
t is an endless belt of U-shaped metal parts. The belt 
fits entirely over the tread of the tire. 

The front or forward end of the belt is carried over a 

special pulley supported from 
the tractor chassis a short 
distance in front of the rear 
wheels. 

The shaft of the pulley is 
carried on a crank-arm, so 
that it may be moved back¬ 
ward and forward and then 
locked in place to fit a 
particular truck. 

A spring is also usedtotake 
up anyshocks that are trans¬ 
mitted to the driving wheels, 
so that the belt will not 
jump off the tire tread. 

The endless belt prevents 
skidding. It fits over 
the tread of the tire, and 
can be adjusted to fit 
any motor-truck. Aspring 
takes up any shocks 
transmitted to the wheels 
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How Are We to 


Keep Warm This Winter? 





These lumps—coal on the 
left and coke on the right— 
are of approximately the 
same size, but the lump of 
coke will give you 30 per 
cent, more heat than the 
more solid-looking piece 
of coal—and no clinkers 


Although coke has all the advantage in 
heat-giving qualities, and will “come up” 
more quickly in the morning than will a 
hard-coal fire, it is twice as bulky, the 
cc&ltscuttle on the light * holding 'the 
equivalent in coke of the coal contained 
in the more modest scuttle at the left. 
So build yqur bins large when you buy coke 


B UT one fuel can successfully take the 
place of hard coal, and that fuel is coke. 
By coke we do not mean the ordinary 
gas-house coke that has so often been 
used, unscreened and unprepared in 
any way, but a domestic coke, made 
by a special by-product process, 
screened and assorted in sizes 
like hard coal. 

What Is Coke? 

Coke is the coal that is 
condensed by a special 
process to a form approach¬ 
ing, as nearly as possible, 
pure carbon, and that is 
further made more com¬ 
bustible by its light and 
porous structure. It is 
the solid part of the coal 
left after the volatile mat¬ 
ter has been driven off. 

In distilling by the re¬ 
tort-oven method, coal is 
placed in a closed chamber 
heated by the combustion of 
gas in flues, arranged in the 
wall of the chamber. In such 
a chamber the highest grade 
of coke possible is produced, 
and all the by-products that 
rise in the form of vapors are 
recovered. 

The heat-producing qualities of 
coke surpass those of hard coal, A ton 
of coke can be made to go further than 
a ton of hard coal, because it is pure 
fuel, contains less waste, less incom¬ 
bustible material, and about one third 
as much ashes. 

Hou) to Use It 


A coke fire will “come up” 
more quickly in the morning 
than a hard-coal fire, at the 
same time holding just as well 
overnight; it is all a matter of 
damper adjustment. Then, 
too, coke can be stored out in 
the open better than any other 
fuel, and handled without 
depreciation. It is clean: 
for there are no clinkers. ^ 


By B. Kaye 

* 


Coke produces only one 
third of the amount of 
ash produced by an equi¬ 
valent quantity of coal 


A coke fire must be checked to keep down 
the heat; a hard-coal fire must be poked into 
activity. A great deal depends on how the 
fire is kindled, but once the fire is started, 
coke burns hotter and faster than coal 
does. Care should be exercised in regu¬ 
lating the draft, for a beginner often 
blows out his fire before it is well 
started. 

To start the fire, kindle it 
as you would hard coal; but, 
as fast as flames appear, 
cover them with smaller 
pieces of coke, thus closing 
in the heat and deepening 
the bed of coals. This is 
important. Coke kindles 
best from its own heat. 

What to Remember 

When the fire is once 
started, shut off all drafts, 
especially chimney draft, to 
keep the heat from going 
up the chimney. 

Do not shake or poke a 
coke fire half as much as you 
would a coal fire. 

Keep the bed of the fire 
deep, with coke well piled up. 
Remember that a large body 
of coke, burning with a gentle 
glow, will give more heat than a 
small quantity burning fiercely. 

Use nut size for ranges, egg or stove 
size for furnaces or heaters, pea coke 
for self-feeders. 

Coke, being lighter in bulk and of 
porous body, thus admitting air readily, 
must be fired in larger mass 
than hard coal, and it has been 
found best to use as small a 
size as will readily stay on the 
grates, stove, nut, and pea 
being the favorite sizes. 

Remember that coke takes 
more space than its fuel equiva¬ 
lent in coal and arrange your 
bins accordingly. 
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When Your Car Breaks Down 
Call for the Automobile Ambulance 

M OST of the devices so far in use for towing 
damaged cars home have assumed the form 
of small wagon-like conveyances to support one 
end of the damaged vehicle, leaving the other to 
run on the undamaged wheels. If all of its wheels 
were broken, it was necessary to load the entire car 
on a large-bodied motor-truck. Even with the small, 
wagon-like apparatus, the towing speed was low. 

Now comes a New York manufacturer with a 
real four-wheeled ambulance trailer to carry the ^ 
largest passenger car or motor-truck. The ap¬ 
paratus consists of two armored rails, a front 
and rear axle, and four rubber-tired truck wheels. 

The front end of the frame is fitted with a rope 
windlass, which is used to pull the damaged 
vehicle upon the trailer frame. It also serves the 
dual purpose of crane shear legs; for it may be 
pivoted about the ground by means of guy-ropes 
and the windlass used to pick a car up from the 
bottom of an embankment. 


If the car ha9 come to grief in a ditch, the ambulance 
can be used as a crane to lift it back upon the road 


Every garage has a little wagon-like device upon 
which the damaged end of a car can be supported 
for the tow home. But the towing speed is low. 
Here's a new way of getting the car back to its 
garage at the rate -of fifteen miles an hour. 
A four-wheeled truck is slipped under the car 


Popular Science Monthly 



Here’s a Man Driving 

New York on Illuminating Gas 


It looks like any 
other automobile. 
But it is driven by 
street gas, contained 
in the cylinder on 
the running-board 


A FEW weeks ago. 

New York saw its 
first gas automobile— 
that is, a car driven not 
by gasoline but by ordi¬ 
nary illuminating gas. 

New York didn’t know 
it. The car did not look 
any different from any 
one of the other 94,000- 
odd gasoline automobiles 
registered in the city, 
except for a small cylin¬ 
der, forty-five inches long 
and eight inches round, 
mounted on the left run¬ 
ning-board. 

This was connected 
by a pipe with the car¬ 
bureter on the gasoline 
engine, and filled with 
ordinary illuminating gas 

at a pressure of one hundred pounds to the square inch. 

The car weighed 4,800 pounds, and in the tests carried 
out it was found that two hundred and seventy-three 
cubic feet of gas at atmospheric pressure (15 pounds) 
were equivalent to one gallon of gasoline, or enough to 


His Automobile through the car six or seven 

miles. 


Must we come to this 
for lack of gasoline? 
It is not likely. Gasoline 
is still plentiful and 
cheap. 

Still, you never can 
tell. England is using 
street gas to drive cars. 
It’s easy to understand 
why, with gasoline 
worth from one to two 
dollars a gallon. Eng¬ 
land has four thousand 
gas-operated commercial 
vehicles alone, to say 
nothing of several hun¬ 
dred passenger cars. 

Gasoline is thus saved 
at the rate of approxi¬ 
mately three million gal¬ 
lons a year. In France as well as in Italy the Govern¬ 
ment controls the entire gasoline supply, and theoretically 
not a single drop of this fuel is available for pleasure 
. purposes. It is reserved almost exclusively for the use of 
the army and navy and a few important industries. 




























































A Corporation that Cooks for You 



T AKE your tele¬ 
phone from your 
desk, speak into 
it a few words, and 
presto! there will come 
to your door a piping hot dinner sealed 
up in a fireless oven! 

This is the kind of wizardry per¬ 
formed by an organization of men and 
women who are trying to solve 
the vexed food problem of New 
York city. The housewife is go¬ 
ing in for surgical dressings these 
days, and Bridget can get more 
in the munitions factories than 
for cooking. Food is high, coal 
and gas are costly. The sponsors 
of the new enterprise say that they 
can deliver these ready-to-serve 
meals at the door for about the 
price of the raw materials pur¬ 
chased by the housewife. 

1 

/• * A* _ 1 

Inventing a Good Container 


You subscribe for dinners as for a 
and they are delivered ready to 

B y JohnW alker Harrington 


magazine 
be eaten 


ponderous English 
dinners were sent 
before the war im¬ 
posed simpler stand¬ 
ards of living. 

The efficiency of the * New York 
system is due largely to the type of 
container that has been adopted. 
A year was spent in experimenting 
with various patterns of receptacles 
in which hot meals could be trans¬ 
ported, and the one finally adopted 
has withstood every test. 

A Six-Story Dinner 

Since there are various prices and 
services, the capacity of the con¬ 
tainers varies. Here is a sam¬ 
ple menu that would be served 
to a minimum number of two 
persons: 

Soup 

Roast Chicken or Boikd Ham 
Mashed Potatoes 





Everything from soup to nute comes 
to your door in these containers 


The container does look like a milk-can, we admit. 
It's a fireless cooker in which a whole dinner reposes 


Fresh Asparagus or Boiled Onions 
Dressed Lettuce 

Strawberry Shortcake or Molasses Cake 


The receptacle for the 
hot foods looks like an 
enlarged dinner-pail. 
That for t e cold food 
is, of course, simpler. 
The aluminum bowls 
containing the food are 
nested so closely that 
no drop of liquid or 
any vapor can pass 
from one to anocher 


In Case of Emergency 


What’s she doing? Packing up a piping hot dinner,—yes, soup, gravy, and 
ice-cream are included,-—which wifi be delivered to you for fifty cents 


This service is especially 
available for emergencies. 
The meals have to be or¬ 
dered early in the day, in 
order to insure their delivery 
for evening. 

The average price for 
regular subscribers is fifty 
cents a meal for each per¬ 
son, the minimum service being for 
two people. When we consider the 
present high cost of everything, this 
price appears very reasonable. 9uch 
a boon to the public ought to war¬ 
rant its spread to other cities. 


The service is a development of 
similaif activities carried on with 
more or less success in other parts 
of world. Paris and Berlin have had 
establishments from which meals 
were sent all duly carved and 
portioned; and London had its in¬ 
corporated 

Insulation kitchens 
from which 

inside 

container _ 


Heat 


Vegetables 


hotdesse 


Cold dessert 


Each article of the menu is placed 
in a dish or bowl of aluminum, called 
an “ inset/' The bowls are well 
rounded at the base and have a flange 
on the outer surface, near the bottom, 
which permits of their being tightly 
fitted into a groove otx the 
top of the bowl on which it is 
placed. 

The bowls are placed in a rack, and 
this in turn is lowered into the con¬ 
tainer. On the top of the rack is a 
clamping device, by which the bowls 
can be so pressed ^together, the bot¬ 
tom of one becoming the cover of 
another, that they are hermetically 
sealed. 

For those portions of the dinner 
to be served cold, there is a separate 
container, without a jacket, and con¬ 
sisting of two or three bowls of 
metal. The first one has bread and 
butter; xthe second, salad, with the 
dressing in a small paper cup; and 
the third a cold dessert. 
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Farmers Now Have Mirrors on 
Their Motor-Plows 

B ECAUSE he must sit in front of his plow¬ 
share^ on a motor-plow^ the farmer finds 
it difficult to perform £t the same time the 
two functions of steering the machine prop¬ 
erly and of observing the furrow behind. If 
he wants to ascertain whether the furrows are 
parallel, whether the -plowshares enter the 
soil to the desired depth, and whether the soil 
is turned in the proper manner, he must 
turn around and look backward, thereby 
often, bringing the 
plow out of its proper 
course. 

In order to overcome 
this drawback, two 
French plow manufac¬ 
turers-have devised an 
arrangement of mirrors 
mounted on the plow in 
such a way that the 
operator can keep an 
eye on the tract of land 
ahead of him and still 
see that over which he 
has just passed. 

•ne mirror is mounted 
in a practically vertical 
position in front of the 
operator and at a level 
slightly higher than his 

eyes. A second mirror is mounted on a support 
arranged in the rear of the operates seat and 
extending rearwardly at an angle of about forty- 
five degrees. 

This mirror is inclined in such a manner as to 
receive a picture of a portion of the soil imme¬ 
diately in the rear of the plowshares and to reflect 
the picture oil the vertical mirror, where it is 
seen by the operator. Hence it becomes possible 
to steer properly and to observe and regelate 
the operation of the plow at the same time. 

A Traveling Mail- Box 

T HE breeches-buoy can be adapted to saving 
steps as well as saving lives, as a Texas 
farmer has proved. It is a long walk from his 
door to the roadside mail-box, where the rural 
delivery puts the Texan in touch with the outside 
world, and, as everybody knows, farmer are not 
fond cf walking outside of business hours. 

“Either I have to go to the mail-box, or it 
will have to come to me,” said the farmer, 
and then he thought of the breeches-buoy. 

He took the mail-box from its post, and sus¬ 
pended it from a wire extending from the 
hou e to' the post and running over pulleys after 
the fashion of an endless chain. Then he wired 
in an electric bell circuit with a push-button at 
the po t, and all he has to do now is to go out 
on the porch and pull in the mail-box when the 
signal announces the arrival the mail. 
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Tension spring 


Strip of pap^ T 


Releasing le^er 

A Bell Announces Rain 

rp 1NG- A-LING ! Ting-a-Hng t 

“It’s beginning to rain; I’d better put 
the plants out to take a drink 
and close the windows,” 
says the housewife. She 
hadn’t noticed the first scat¬ 
tering drops, but outside the 
svindow they had dampened 
a slip of paper—the sentinel 
of her rain-alarm—which had 
broken, releasing a tension 
spring. The spring, in turn, 
had tripped a trigger, releasing 
a device exactly like that which 
operates the family alarm- 
clock, and the bell began taring. 

If you have an old alarm- 
clock- ayrr] ingenuity you can 
make a rain-alarm for yourself. 
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To Roll Barrels Uphill 

T O get behind a barrel to push it up an incline 
is hardly less dangerous than to get behind 
a mule for a similar purpose. After several em¬ 
ployees had been injured by barrels that slipped 
and rolled back on them, the warehousemen in a 
San Francisco plant hit upon an easy way to do 
the job, . 

They got.two strong ippes, laid.them down the 
incline in a loop, put the barrel in the bight, and 
then, standing on the lower part of the loop, 
hauled away at the free end, and up came the 

barrel. The double loop 
kept it from slipping' If 
it got away no one was 
hurt, and it took only a mo¬ 
ment to replace the barrel. 




For the Writer or Fist-Dweller 

I T is quite natural that George Vordermark, 
living in Indianapolis, the center of the 
fiction belt, should have turned his inventive 
genius to devising a combined chair, writing- 
table, and telephone-desk. 

The picture tells the story. To quote the 
Patfnt #ffice, it is “so constructed as to be 
reversible as to position in a room or compart¬ 
ment, in order that it may be placed to the best 
advantage,. .. and may be placed to accommo* 
date a left-handed subscriber.” What more 
could be asked of a piece of furniture ? 
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People Save Time and Labor 





TRAP 

DOOR 


TREATING LIQUID 


No Hardship Now in Monday’s Wash 

AN electric washing-machine that can handle ten bed- 
^ sheets at a time is one of the newest labor-savers. 
As the picture shows, it does not even remotely resem¬ 
ble theboid wash-tub that enslaved former generations 
of houseworkers. 

There isn’t any rubbing to be done in this modern 
tub> which has no corrugations or rubbing devices, the 
principle being to utilize the surface tension of the 
water. The hammer stroke due to the elliptical 
shape of the tub breaks up the soapy water and drives 
it through the clothes. 


Making Falling Trees Pull Up 
Near-by Stumps 


' V. £■ 

*> 


RECORDING WIRE DECOY’ 
DEVICE NETTING SHEEP BLIND 




** 
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W iEN a forest is cut down, many a horse¬ 
power of energy literally falls to the 
ground unheeded. Why not make use of the 
power of falling trees? Why not make a falling 
tree pull up a near-by stump? A man out in 
Newport, Washington, asked himself these 
questions, and then proceeded to answer them 
■ in a practical way by attaching the trunk of a 
tree about to be cut down to a stump. 

When the tree falls, the pull on the cable gains 
power through the pulleys and is transmitted 
to the stump, which is uproated. To prevent the 
butt of the tree from slipping, a spiked 
pivot-block may be inserted in the notch made 
by the axe. 


An Electric Cattle Prod 


A Safety First Cate 

I F we were able to see around a corner, half of 
the bumps and bruises of life would be 
eliminated. Nearly all traffic accidents occur at 
comers, for fhe very g#od reason that Bill 
Jones going north isn’t able to see that Tom 
Smith is approaching from the west and that 
their lines of travel are going to meet unexpect¬ 
edly. 

In big cities traffic policemen take care of such 
troubles, but in railroad vards and manufacture 
ing plants it is not practicable to guard every 
comer and alley crossing. 

However, a “safety first” gate has been 
devised that can’t go wrong or mix up its siguals. 
And it’s so simple. The gate is hung at the dan¬ 
gerous corner, so that in order to pass 
you must swing it so that it bars the 
way and gives its warning to anyone 
who may be coming around the 
corner 


Automatic Sand Screen 

J\ MANUFACTURERof leaven- 
^ ^ worth, Kansas, has introduced 
a new type of machine for screening 
sand. The machine is portable, 
and can be suspended from any¬ 
thing that will carry the weight. 

The machine makes two separ¬ 
ations. The screened sand passes 
down through the sieve, and the 
gravel or refuse goes to one side 
through an inclined chute. Power 
is supplied by a small motor. 


I F rebellious cattle refuse to enter the 

dipping-vat or the branding-pen, a little 
proddiug with high-tension electricity lias been 
found to break their stubbornness. 

Ranchmen carry wooden rods containing a 
small shocking coil and four dry cells in the 
handle. The push button for connecting the 
batteries to the coil is also in the handle. The 
“business end” of the. rod is threaded to the 
handle. This part of the instrument is of wood, 
and is solid except for a single hole through 
which a wire runs to connect one terminal of the 
coil with the metal tip of the rod. 

When the push button is pressed, the batteries 
discharge into the shocking coil. It is changed 
into a current which reverses its direction many 
times a second. It reaches the metal tip of the 
rod and waits far some unsuspecting quadruped. 


Push button 


Coupling 
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A SKort Cut to Railroading 


© International Film 

Mrs* Thomas Wasselle makes California smokestacks beautiful 
while her steeplejack husband prepares to be a soldier 


She Brightens Up the Sky-Line 


This young lady 
will soon be doing 
railroad work. She 
is learning how to 
despatch trains by 
telegraph, with the 
aid of a miniature 
railway operated 
just like the * ones 
you travel on. Ad¬ 
vancement in this 
work is limited only 
by-personal' ability 


J UST how bewitching overalls can 
really be made to become is illus¬ 
trated in San Francisco every morn¬ 
ing by a youthful brunette who gets 
into a pair of them and strikes out 
fearlessly for the upper strata of the 
atmosphere, with a paint-brush 
in one band and a can of paint in 
the other. 

She is a steeplejackette, and 
her job is to keep the spires and 
stacks of San Francisco beautiful 
while her husband goes and helps 
Pershing. Dangling from a tiny 
wooden sling hundreds of feet 
up in the air, she cheerfully slaps 
on the paint. 

Because women have a finer 
sense of color than men, it is 
reasonable to presume that San 
Francisco's sky-line will soon be 
so delightful to gaze on that 
people in the streets will be in 
danger of frequent collisions. 


I F a child were to wander into the train-room of the Penn¬ 
sylvania Railroad's Telegraph School in Philadelphia, he 
would find his dream of a toy railroad realized- Running 
around this room at about the height of an ordinary desk is 
a large U-shaped platform on which is a complete miniature 
railroad. 

Here are wonderful little trains running on tracks with 
sidings, switches, cross-overs, and signals. Both telephone 
and telegraph block offices are located at internals along this 
business-like little road, while at each end of it are terminals 
and complicated switches. 

The "purpose of this electrically operated railroad is to 
teach train-despatching, by both telephone and telegraph. 
Each student sits in what would be a regular tower if this were 
a real railroad. Those studying despatching by telephone 
have receivers over their ears, and the students of despatching 
by telegraph listen painstakingly to the dots and dashes of 
the Morse code. 

In order to give the students an opportunity to practise 
switching trains from track to track, several trains are run 
over the line in different directions. The students in their 
towers learn to clear the block so as to assure safety to the 
various trains. 

, The school's entrance requirements are very simple. The 
men or women must be between seventeen and twenty-five 
years of age; their eyesight and hearing must be unimpaired; 
and they must possess a fair knowledge of English and know 
something of geography and mathematics. The tuition fee is 
two dollars a month, and there is an entrance fee of one dol¬ 
lar. To graduate, students must attain 95 per cent, in their 
final examinations. ; - t 

The six to eight months' course is under the supervision of 
Mr. J. C. Johnson, Superintendent of Telegraph. Mr. Thomas 
Saddington is chief instructor. 

Graduates of the school may, if they wish, work for the rail¬ 
road. After six months' employment they receive back the en¬ 
trance and tuition fees they paid at the beginning of the course. 


Learning all 
about rail¬ 
road signals. 
Tbesegirlsare 
fitting them¬ 
selves to take 

w 

the places of 
boys who 
have gone 
“over there” 


Copy rig b£ed material 




















































Building Concrete Ships in a Hole 
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W HEN a ship is 
about to be 
launched, every¬ 
body is gay except the 
shipwright. It's fine to 
see the flags fly¬ 
ing, to hear the 
band playing, 
and to gaze at 
the pretty girl 
who has been 
selected to 
break a bottle 
of champagne 
over the stem. 

When the 
ship slips down 
the ways every¬ 
body cheers — 
everyb ody, 
that is, except 
the builder. 

What’s he 
worrying 
about? For one 
thing, the ship 
may crush her¬ 
self at the criti- 
cal moment, 
when the 
weight of the 
bow is support¬ 
ed at but one 
point on the 
ways, while the 
stern is buoyed 
up by the 
water. 

Not until the 


How Nils F. Ambursen is reducing the 
cost of barges and avoiding launching risks 

By Joseph Brinker 


Building wo Concrete Hulls in One Hole 

All but the top decks are to be built with the cement-gun (described in ^One- 
Piece Ships of Stone,” published in the POPULAR SCIENCE MONTHLY for 
October, 1917). Movable steel foims constitute a backing to prevent the cement 
shot under compressed air from passing clear through the wire-cloth and, reinforcing 
rods. Mr. Ambursen holds that by adopting these movable .forms he can 
reduce the cost of building a concrete barge by at least twenty-five per cent 


entire ship is in the water does the 
shipwright begin to cheer too. 

It has occurred to Nils F. 
Ambursen that all this worry may 
be avoided by the simple expedi¬ 
ent of building the ship in a hole 
in the ground and letting in the 
water when it. is time to float her. 
He is proving his point by building 
some concrete barges in holes in 
the ground. - ^ 

By a hole in the ground we mean 
a dry-dock; every dry-dock is 
nothing more, except that it is 


LOCK CATE. CLOSED 


LOCK GATE. OPEN 


Because the launching of a ship is at¬ 
tempted with great risk, Nils F. Am¬ 
bursen is building concrete bai es in a 
hole in the ground. Open the gate when 
the vessels are finished, and they float 


provided with very care¬ 
fully constructed gates to 
let in the water at the 
proper, time, and with 
pumps to suck it out 
when a ship has 
been admitted. 
But no one ever 
thought of 
using a dry- 
dock to build 
a ship in, in¬ 
stead of merely 
to clean her 
bottom or to 
repair her. 

Mr. Ambur¬ 
sen calls his 
hole in the 
ground or dry- 
dock a hollow 
concrete dam. 
He feels that 
it meets a real 
need, because 
concrete ves¬ 
sels are rather 
light in con¬ 
struction, and 
easily damaged, 
whether they 
are launched 
endways or 
sideways. In 
addition, 
there is a 
saving in cost 
of at least ten 
per cent after 
the initial cost of building the 
dry-dock. 

It is merely necessary to build 
the dry-dock or pit so that its 
floor is below mean high-water 
mark. As soon as the gate is 
opened and the water rushes in, 
the vessel is lifted off the bottom 
automatically. 

If the pit is wide enough, two 
vessels can be built at the same 
time and launched together, thus 
materially decreasing labor and 
expense. 


r 


The U-shaped metal forms are moved aion the stringers on rollers as the work Wooden stringers serve as supports for 

proceeds. One form will serve for ^shooting” the concrete of an entire section, the movable forms and the reinforcin 
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Safety for Young'Speed Demons 


Shooting an arrow into the air 
and scrambling for {the tiny para¬ 
chute that opens and boats down 

A New Game—Catch 
the Parachute 

A TOY that smacks of the bison¬ 
hunting Red Man has been put 
on the market for children. 

An arrow, with a little silk parachute 
on the pointed end of it, is shot into 
the air by a bow. When the arrow goes 
as far as it can, it falls back, and the 
parachute opens beautifully and floats 
to the ground, whereupon there is a 
mad scramble to reach it. 

Bows and arrows in all forms, 
provided the arrow-points are dull, 
always make good playthings for 
children. They develop steadiness 
of nerve, precision of eyesight, and 
a certain amount of sturdy muscle- 

Prize Cups to Help Lick the 
Prize Maniac 


P ERHAPS because the 
young of our prehistoric 
forebears learned to like the 
sensation of being tossed 
from tree to tree, that love 
of the sinking sensation has 
outlived time. 

Anyway, it ife difficult to 
account more rationally for 
the glee with which the chil¬ 
dren of this fastest of all 
ages go their parents one 
better and take to such 
breath-expelling contrivances 
as the *‘shoot the chutes,” 
when more precious and more 
intricate toys are to be played 
with for the reaching. 

Why will children, from 
the ages of four to forty, 
climb tirelessly time after 


time up a flight of steps, ip order to 
slide down a chute with fiendish joy 
in their eyes? 

Out in Anderson, Indiana, a manu¬ 
facturer with foresight has fashioned a 
“shoot the chute” that'removes all the 
hazard from chuting, with the possible 
exception df a few harmless bumps; for, 
no matter how prudently a chute is con¬ 
structed, youth will occasionally man¬ 
age to bump his anatomy somewhere. 

* The real danger in slides heretofore 
has been at the launching point. In 
the excitement of getting started, 
children have often fallen off and been 
injured. The Indiana manufacturer 
has sidestepped such catastrophes by 
providing his chutes, with hand-rails 
at the tops. The children must crawl 
under the rail before they can launch 
themselves down the incline. 


The hand-rail at the 
top prevents the 
youngsters 
from tum¬ 
bling over¬ 
board while 
satisfying 
their thirst 
for that sink¬ 
ing sensation 


Experiencing all the 
joys of a day at 
Coney Island in 
their own backyard 


A scene in Prospect 
Park, Brooklyn, 
when the high- 
school boys of that 4 
borough of New 
York city assembled 
to give up their 
hard won athletic 
trophies to help the 
Red Cross Fund for 
Wounded Soldiers 


@ iDternationt) Film 


P ATRIOTISM receives a pretty 
stiff test when a boy is asked to 
consign his precious silver trophies 
to a junk-pile. Yet that’s what 
Brooklyn high-school athletic cham¬ 
pions did a little 
while ago, willingly, 
to show that prizes 
could be given away 
with the same fine 
sportsmanship that 
won them. 

The trophies were 
melted into ingots, 
and sold to the 
United States Mint, 
the returns being ap¬ 
plied to the Red 
Cross Fund for 
Wounded Soldiers. 

The “melting-pot” 
was a feature of the 
33,000 Brooklyn 
high-school boys’ 
demonstration in 
Prospect Park. 



































Shot Down from the Clouds 

By Lieutenant C. R. Wickenden, Royal Flying Corps 


T HE day before I was “put through 
the mill” had been a busy one. 
For that matter, so were several 
days that preceded it. Eve y hour 
was filled with excitement.. I pick out 
the day before, however, because it 
was on the final patrol in the evening 
that I had a last opportunity of using 
my guns, and because it brings out 
the rapidity with which events suc¬ 
ceed one another in an aviator's life. 
As the Commanding Officer of the 

squadron of chaser scouts to which I 

• • 

belonged (a squadron*. I may say, 
bearing as high a reputation as any 
on the Western front) came into my 
section of the huts in which we were 
billeted, I realized at once by the 
look on his face that he was going to 
give me something unpleasant to do- 
He had been promoted, step by step, 
from a flying officer to a flight com¬ 
mander, and finally to the command 
of this fine squadron, because of his 
hard, efficient work. He expected us 
younger pilots, in turn, to do our best. 

Getting Ready 

It was barely daybreak, yet £here 
were the noises of early-morning ablu¬ 
tions coming from several of the sur¬ 
rounding cubicles, and from one curses 
muttered at a pair of missing 
goggles — eventually found, 


lied to look at the weather. As I did 
so, Bradley, in the next section, called 
over: "Rotten luck, Wicky, You'll 
be going up as we come down; see 
you later, Cheerio!” 

He came down—but not on the ight 
side of the lines, and not in the usual 
way. He was shot down in flames just 
twenty-five minutes before we left 
the aerodrome. 

Of They Go After the Enemy 

The sky was brightening now, and 
the first patrol machines were circling 
the aerodrome, getting their height 
before leaving for the lines. The 
clouds were quite high, but dense, 
and there seemed to be no break from 
one side to the other. It meant that 
we should have to fly along underneath 
them in order to find "the odd Hun,” 
as we always remarked. This was an 
advantage to them, because our course 
lay several miles over their side of the 
lines: consequently they could fly 
among the lower clouds, vanishing 
periodically and waiting for a straggler 
from one of our patrols. 

It is hard for a pilot near by to see an 
airplane flying through thin clouds, 
although the clouds may not hide the 
machine from observers on the ground. 



I believe, under the mut- 
tereris pillow. 

“Well, Wicky, old man, 

I want you to take up 28-0-4 
on the second patrol this 
morning. I hate to send you 
up on a strange machine, 
but you know how short we 
are, and both the other boys 
are green, so there's not much 
else I can do. I'll order the 
machines out at seven-thirty, 
so you'll be ready, won’t 
you?” 

He knew perfectly 
well he was asking me 
to do something that, 
in a fighting pilot’s 
belief, spells trouble— 
that is, to fly another 
man's machine. Like 
the fatality supposed 
to hang over the third 
to light a cigarette on 
a single match, this 
superstition is deeply 
rooted in the Flying 
Corps. Many premoni¬ 
tions of evil came to 
me during the minutes 
—I say minutes with a meaning 
tween 5 and 7:30 A. M., at which 
time .we were to leave the ground. 

As he left the hut, I jumped out of 



Some oj the most thrilling stories of the war will go un¬ 
told because it so often happens that those who excel in 
the doing consider the most remarkable exploits “all in a 
day's work.” And when an editor does manage to get 
the details of such a tale as that told here by Lieutenant 
C. /?. Wickenden , of the Royal Flying Corps, and wants 
to tell his readers something about the man himself , he faces 
the stone wall of modesty that most brave men erect around 
themselves . When we asked him to tell the readers of 
Popular Science Monthly something about his life , 
Lieutenant Wickenden sent us this: 

t( I, was in the States in ’14, and realized that I was 
wanted over on the other side, so joined the Canadians in 
Toronto as a private. As / had been in an 
officers’ training corps in England while at school 
until I was eighteen I was rapidly promoted 
sergeant, and eventually when a call for flying 
corps pilots was issued I volunteered and was 
given a second lieutenancy. 

I proceeded overseas as a second lieutenant, and 
after the usual training proceeded to France . 
After several months of service I was shot down, 
as you k n °L0, and have now been invalided out 
on account of my wounds.” 


be- 


Promptly at seven-thirty the three 
of us were stretched in our seats, our 
engines “ticking over,” awaiting the 
signal from the C.O. to go. He came 
over to my machine, jumped up on the 
side step, and gaye'me final instruc¬ 
tions. Then, with a wave, he signaled 
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us to “take off.” Immediately we 
opened up our engines. A few seconds 
later we were circling the aerodrome, 
following the first patrol. 

Just as we got up to about 5,000 
feet the remainder of the patrol flew 
over our heads. I noticed that there 
were only three machines instead of 
five. 

We had received news the evening 
before that Richthofen and his “circus” 
were in the vicinity. It was assumed 
that our fellows had been in 
contact with them, which 
afterward proved to be true. 
We had downed three Huns, 
but we lost Bradley and 
another man, both down, one 
in flames on their side of 
the lines. 

As we circled up, however, 
I am sure that we all tried 
to forget the three men above 
us—to look forward more to 
a little fun on our own ac¬ 
count. The air was bitterly 
cold. Although I had clothed 
myself as warmly as was 
compatible with free move¬ 
ment of head and arms, the 
cold began to gnaw through. 
I had to move around fre¬ 
quently to avoid stiffness. 

On leaving the ground 
in the early morning one 
generally notices every detail 
of clouds, ground mists, etc., 
as one circles for height and 
heads toward the lines. It 
had rained hard on the 
previous day, causing the 
ground mist so prevalent in northern 
France (and such a hindrance to flying 
work) to be pretty general. This mist 
rolls along with the wind, completely 
obliterating ground objects while 
passing over them. This, of course, 
makes it very easy to lose one's 
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Just as I lost control/' says Lieutenant Wickenden, “ the boy on my left went 
down in a spin, with flames spucting out of the tail of his machine.” The con¬ 
trols of the Lieutenant's own machine were shot away. The engine was dead, and 
the machine started on its last sickening journey to earth. It dropped as shown 
by the zigzag lines in this illustration, slipping down first on one wing- 
tip and then on the other. Thus the dive was momentarily arrested from 
time to time. It hit the ground four hundred yards out in No Man’s Land 


position. Above us there was 
the impenetrable layer of gray 
clouds under which we were going 
to patrol. 

“Forewarned is forearmed, ” 
the saying goes. I wonder if it 
is applicable to the air. Some¬ 
times I think not. Although we 
had been warned of Richthofen 
and his “black and whites" (their 
machines were painted in black 
and white squares at that time), 
and although at first we kept a 
very careful lookout, the contin¬ 
uous patrol without unusual 
events tended to make our spot¬ 
ting less accurate toward the end 
of our time over the lines. I have 
to admit that, at the time our 
trouble came, my mind was far, 
far from France, but it only 
needed a chance side glance to 
bring it right back. 

What a Pilot Things of When 
He s Flying 

It may be hard to believe that 
on such work as this a pilot can 
allow his thoughts to wander to 
things not having any connection 
with fighting while flying several 
miles over the enemy's lines. It 
is nevertheless true; for if he al¬ 
lowed himself to live over what 
he has already been through, or 
to imagine what might happen to 
him some day, his life as a pilot 
would be materially shortened. 

The nervous strain is tremendous, 
and thoughts of this nature would 
increase it to the breaking point. 

It is a remarkable fact that the 
great majority of thoughts passing 
through a pilot's mind when not 
actually fighting are of happy 
events, either past or shortly to 
come—the most prominent, per¬ 
haps, being that of the two weeks' 
leave that comes very frequently 
and regularly in the Flying Corps. 

The great idea is to keep the 
pilot's mind off what is happen¬ 
ing. 

Black Spots in the Distance 

About ten minutes before we 
were due to leave the route of 
patrol, I spotted six small black 
dots in the far distance over the 
Hun lines, flying just between the 
clouds, at about 1,500 feet above us, 
according to my rough estimate at the 
time. As we were flying at 11,000 
feet, this gives the height of the clouds 
at about 12,500 feet. The six black 
dots were flying due south, and we 
east-northeast. I had set this course, 
as was our custom, to make sure that 
there were no Germans near our lines, 
ready to dash over and take photo¬ 
graphs or drop bombs in the short 
period that sometimes elapses between 
departure and arrival of patrols. 


The six dots in the distance disap¬ 
peared as their leader directed them 
into the thin lower layer of clouds. It 
was this that gave me the information 
necessary to indicate enemy machines. 
Several times after this, one or more 
of these black specks would disclose 
itself by coming down out of the 
clouds. This gave me an idea of the 
course they were taking. The dots 
developed into biplanes of the scout 
type, and at a distance looked very sim¬ 
ilar to a famous French and a famous 
British scout. In fact, the similarity 


is so pronounced that on more than 
one occasion a French and British 
machine have engaged, in a fight until 
either one or the other has displayed 
his national markings. 

All my calculations were upset as 
the airplanes came nearer, for they 
seemed to change their course to due 
east—that is, back toward their aero¬ 
drome. Naturally, I supposed that 
they were leaving us. As time went 
on I could pick out now and again 
in the far distance an odd machine 
below the clouds in the east. I had 
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almost returned to that state of 
content which prevails on an easy 
patrol. 

Richthofens “ Circus ” Appears 

I was on the point of turning west¬ 
ward on our way home, when, with¬ 
out the slightest warning of any kind, 
the rat-tat-tat-tat of what seemed to be 
numberless machine-guns resounded 
through the air. In the twinkling of 
an eye, seeming tpiiet was converted 
into absolute chaos. The sending down 
of the few machines that I had seen 
coming out of the clouds in the far east 
was a very clever tactical maneuver to 
conceal the whereabouts of the re¬ 
mainder. In the first few seconds of 
any surprise attack like this, I think 
that the attacked always loses his 
head. I certainly did. 

Tracer bullets whizzed by in every 
conceivable direction. I saw the boy 
(he was only eighteen) on my right 
turn on his back and start on that awful 
journey to earth. He must have been 
killed in the air by the concentrated 
machine-gun fire. As I saw him fall, 
I attempted to pull my machine up 
on its back and get round at the two 
airplanes on my tail. Instead of going 
on its back, it floundered hopelessly 
forward and down just as their last 
effective burst struck me. The bullets 
smashed through the tail, pierced the 
gasoline tank, cut my controls, and 
struck the engine. 

I felt a sharp twinge in my left knee 
at this second, and I knew that I had 
been hit. Just as I lost control, the 
boy on my left went down in a spin 
with flames spurting out of the tail of 
his machine. 

This last burst had cut four wires, 
the two aileron controls and the 
elevator controls. The control stick 
simply came away in my hand. My 


engine was dead. The machine was 
starting on its last sickening journey 
to earth. Death seemed certain. 

This type of machine had to be very 
carefully nursed in landing so that 
even if she didn’t rush straight down 
into the ground she was bound to hit 
it with sufficient force to smash me to 
pulp. It was merciful that I began to 
lose consciousness. The machine went 
down (as shown in the illustration on 
page 50) in a series of swoops. First 
it slipped down on the right wing- 
tip until it attained a speed of about 
250 miles an hour. Then, suddenly, 
by the action of the terrific pressure 
of air, the loose ailerous, used to 
balance the machine from side to side, 
were forced from one extreme to the 
other. 

Thus the dive was momentarily 
arrested and the machine brought to 
a dead stop in the air. Then she 
started to swoop down on the other 
wing-tip. The same erratic evolutions 
were performed, but reversed. 

Braving Death to Save a Comrade 
in No Man s Land 

I remained conscious from 11,000 
feet, the height at which we were at¬ 
tacked, down to 5,000 feet. After 
that everything quickly became black. 
What happened after I lost conscious¬ 
ness was told to me by an officer who 
risked his life by crawling from the 
British front-line trench to the spot 
where my machine hit the ground, 
some four hundred yards out in No 
Man’s Land. He managed to bind 
me up and get me back to the 
front-line dugouts without either of 
us being bit. 

I learned from him that my machine 
continued its wild swoops right down 
to the ground. At the end of the last 
side plunge it dashed across No Man's 


Land at a height of only twenty feet 
from the ground at a speed well ex¬ 
ceeding 200 miles an hour (as he put 
it, “the wires whistling**) ; and after 
stopping dead, some 150 feet up, it 
dived into the ground, the right wing- 
tip striking the ground first. 

By a miracle I am still alive. Per¬ 
haps I owe my life to the fact that 
when the machine began its downward 
course I unfastened my three belts, 
so that if the machine caught fire I 
should not be caught like a rat in a 
trap; perhaps to the fact that the 
machine didn’t dive, nose first, into 
the ground, and that the force of the 
fall was partially broken by the wing’s 
crumpling up, and perhaps to the fact 
that when the machine struck earth I 
was thrown into- the soft mud of a 
shell-hole thirty feet from the wreck. 

So far as I know, I am the only man 
who has passed through such an ex¬ 
perience and lives to relate it. 

I am sure it will interest readers of 
this article to know that Lieutenant 
Parkes, the man who brought me back 
from No Man’s Land, has been award¬ 
ed the Distinguished Service Order 
for his bravery, and that the last news 
I had from him was that he was still 
fighting the Hun, not in France, but 
in Italy, where he is doing the same 
sterling work and has earned additional 
decorations. I know that, with me, 
you will hope that he comes safely 
through to a richly deserved rest when 
the Hun is finally beaten. 

Now that American-born boys are 
going through adventures similar to 
mine, I hope that they will have the 
same good luck that has brought me 
back to the home of my adoption. 
Though not as sound physically as 
I was before, I have the feeling that 
what little I could do to “strafe the 
Hun” has been done. And, believe 
me, it is a feeling of content. 
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11 1 remained conscious from 11,000 feet, the height at 
which we were attacked, down to 5,000 feet. After 
thatj everything quickly^ became black. What hap¬ 
pened after I lost consciousness was told to rfte by an 
officer who risked his life by crawling from the British 
front-line trench to the spot where my machine hit the 
ground, some four hundred yards out in No Man’s Land” 
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France Comes Forward with the Aerial Ambulance 



T HE clumsy electric cabs that 
almost two decades ago 
inaugurated the era of auto¬ 
mobiles in the tJnited States were 
soon used by physicians to take 
patients home after an 
operation. It was re¬ 
cognized that the auto¬ 
mobiles moved more 
smoothly than any 
horse - drawn vehicle. 

The commercial ex¬ 
ploitation of the flying- 
machine seems hardly 
more advanced to-day 
than was that of the 
automobile in 1897. 

But the accompanying 
illustration &how$ that 
a beginning, at least, 
has been made to em¬ 
ploy the airplane for 
the transportation of 
seriously wounded 
soldiers from the battle¬ 
field to the nearest base hospital. 

The airplane seems ideally adapted 
to the transportation of the wounded. 
The slight, steady vibration of its 
motor, softened by the mattress on 
which the patient rests, is harmless, 
and there are no bumps and jolts. 
Unfortunately, airplanes are costly, 
and their carrying capacity is limit¬ 
ed. On the other hand, it must be 
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One of the airplane ambulances that the French 
propose to put into service for transporting seri¬ 
ously wounded soldiers from the battlefield %o the 
nearest base hospital. They do not bumj5 or jolt : 
and the slight vibration of the motor is harmless 


considered that their great speed 
far exceeds that of any other avail¬ 
able mode of transportation. 

There are some technical consid¬ 
erations that must be taken into 

account. The best war¬ 
plane does not make 
the best ambulance. 
The warplanes of to¬ 
day are highly perfect¬ 
ed only for their re¬ 
spective military uses. 

An ambulance, how¬ 
ever, must be special¬ 
ized solely for starting 
and landing safely on 
rough, torn battlefields. 
This requires a wing 
profile of maximum lift 
at slowest speeds and 
highest flying angles, 
and a propeller of maxi¬ 
mum “standing pull. 11 

Here the importance 
of the propeller with 
variable pitch becomes paramount. 
The pitch of the propeller should be 
made even reversible, to stop the 
headway of the machine directly 
after landing. Airplanes resting on 
their wheels are already made to 
offer their wings at a high angle of 
maximum lift at slow speed. With 
a reversible propeller, these wings 
would readily stop the airplane. 


What Is Your Chance of Being Killed in 
D“s L a French One of the Battles of This Great War? 

physician who has ordinary, because 


made a study of the human body from 
a strictly military standpoint. He has 
mapped out all its more vulnerable 
regions, and shown where a soldier 
may be shot or bayoneted without 
necessarily being killed. But that 
doesn't tell a man what his chances 
are of coming alive out of a battle. 

Despite the reports that whole 
regiments have been wiped out of 
existence, death comes to but a small 
percentage. It has been estimated 
that after twenty-five per cent of 
a body of troops have fallen the rest 
will retreat. 



It is very rarely that anything like 
this critical twenty-five per cent is 
attained. In past wars the lowest 
death-rate in battle was the .46 per 
cent recorded for the Spanish-Amer- 
ican War of 1898, and the highest was 
12 per cent, which was the Russian 
record for the Crimean war of 1854- 
1856. 

But, if we may judge from the 
figures compiled by the French, despite 
the deadly machine-gun, despite the 
millions of shells fired during a pro¬ 
longed battle, despite the frightful 
gas-shells, a soldier’s chance of coming 
out of an engagement in this war are 
better than they ever were. 

According to these statistics, the 
total French losses for the first five 

m 

months of 1914 was 5.41 per cent; 
for the year 1915 they decreased to 
4.07 per cent; by the end of 1916 they 
had been reduced to the astonishingly 
small rati# of 2.7 per cent. As a mat- 

A distinguished French surgeon! Dr. L. Billon, 
made these pictures to map out the dangerous 
parts of the body. If a soldier receives a blow 
that produces a contusion in the area shaded 
in Figures 1 and 2, he is killed or crippled. 
If shot or stabbed in the areas indicated in 
Figures 3 and 4, he falls dead or badly injured. 

5t 


they allow not only for the killed but 
also for missing and prisoners. 

On the other hand, the British 
seem to have suffered more severely, 
probably because they had not de¬ 
veloped the art of self-protection so 
early. During the first year of the 
war the British losses varied from 
.3 per cent to 13.3 per cent. Corre¬ 
spondents reported that the “Prin¬ 
cess Pat” regiment of Canada was 
poetically destroyed. Now we learn 
that it lost but 12.2 per cent of 
its officers and 9,1 per cent of its 
men. 
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Gassed! 


N O one has yet adequately pictuped the horror of 
gas warfare. A foul vapor envelops everything, 
gnaws its way through clothing and human tissue, 
blasts the foliage on trees, turns even rifles red. Men die 
in convulsions, or are so disfigured that they are un¬ 
recognizable. They run about, wringing their hands 
and frothing at the mouth. 

It was in April, 1915, that the Germans introduced 
this crudest of all weapons, in violation of the Hague 
convention. At first chlorin was used. It was stored 
under high pressure in cylinders and released in a cloud 
when the wind was right. But pure chlorin wasn't 
cruel enough; it is too easily absorbed. And so the 
Germans turned to phosgene. 

So rapidly is the art of killing improved in this 
ghastliest oi wars that the method of launching gas 
in clouds nas given place to-the gas-shell, fired with 
great accuracy by ordinary artillery at positions that 
cannot possibly be reached by the wind alone. About 
twenty different kinds of gas have been developed by 
the Germans. The one that we hear about most fre¬ 
quently is “mustard gas,” which in laboratories re¬ 
joices in the monstrous name “dichlorethysulphide.” 

Strangely, this is not a gas 
at all, but an amber liquid 
of a sweetish odor, which does 
not evaporate any more readi¬ 
ly than turpentine. It kills 
by contact. Unlike phosgene, 
it lingers for days. Let but 
a drop of it work its way 
through a uniform, and it 
burns deeply into the skin. 

It can be inhaled without im ¬ 
mediate bad effect; but in a 
few hours a fever sets in, 
and the lungs literally rot. 

Terrible as mustard gas is, 
it is apparently not terrible 
enough for the grim business 
of this war. All the army 
chiefs have passed along this 
mandate to their chemists— 
not in so many words, but 
by implication: “Find a gas 
that is odorless, colorless, and 
highly poisonous, and that 
will kill a man even if he 
does wear a mask.” 
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Rejected shells are not wasted. They are dismantled, 
and even the copper bands around the projectile are saved 

Every Rejected Shell 
f • ra - Is Conserved 

I N all belligerent countries 
great care is taken in in¬ 
specting and testing the shells 
turned out by the munition 
factories. Special commis¬ 
sions of experts, appointed 
by the military authorities, 
are intrusted with this task, 
after the factory experts have 
done their part. 

The rejected shells are 
sent to a shop where expert 
workmen take them apart. 
The brass case containing 
the propelling charge, the 
time-fuse, and the detonator 
are removed. The explosive 
charges and fulminate caps 
are taken out with great 
caution, and are used again 
in other shells. Nothing is 
wasted; even the smallest 
scraps are again utilized. 


Because “mustard gas” eats its way even 
through clothes* gas-masks are inadequate. 
A special uniform had to be invented as well 
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Tons and tons of cartridges are made for the~Allied armies. On 
a “quiet” day these armies fire a total of 75,000,000 rounds 


Why the Munitions Industry 
Knows No Holidays 

M ilitary writers estimate that there are, at 
present, about seven million men in the Allied 
armies. It is a conservative estimate that each man 
in the trenches taking part in the skirmishes on 
quiet days fires, on the average, fifty shots—a total of 
75,000,000 rounds. On active days the consumption 
of munitions increases enormously. The number of 
shots fired from many small arms on some days runs 
well into the millions. 

About a year ago it was stated that there was one 
machine-gun to every ten men at the front. The 
firing ability of machine-guns varies considerably, but 
five hundred shots a minute is a fair average. Of course, 
that speed of firing cannot be maintained indefinitely. 
After a few minutes' firing the gun must cool off. 

If we estimate that the number of shots fired from 
machine-guns and small arms during a drive is 1000 
for each man, the consumption of small-arms ammu¬ 
nition would reach a billion rounds. 
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How to Get More Out of 


Your 




How Would You Like the Life 
of a Gypsy? 

/ T'# most of us the freedom of gypsy life ap- 
-1* peais more or less. To be free from all care 
and conventionality, sleep when you wish, eat 
when you like, and spend your time as the spirit 
moves you—what could be more desirable? 
And if you are rich enough to afford an automo¬ 
bile and one of those new-fangled trailers that 
unfold into a large and comfortable tent with 
all the comforts of home, you can eliminate all 
the drawbacks of the ordinary gypsy life. 

The trailer runs on two wheels, is eight feet 
long, four feet wide, and weighs about 750 
pounds. It carries a big waterproof tent, two 
folding beds with mattresses and blankets, 
an ice-chest, a folding table, and a folding camp- 
stove with all necessary cooking utensils. The 
tent is permanently attached to the trailer, and 
unfolds like the top of an aulomobile. One 
person can set it up in about ten minutes. 


Automobile Stove Heated by 

Exhaust 

•OKING 


ou the road is made possible by 
an automobile stove placed on the ruiming- 
hoard and heated bv the exhaust from the eu- 
gine. The st*ve is sheet steel, with the heating 
compartment all around it. The back pressure 
from the muffler serves to force the exhaust 
through the stove. A valve in the pipe between 
the exhaust pipe and the stove turns the heat off 
and on at will. Dinner may be cooked while the 
car is bowling along at thirty miles an hour. 


Doing Away with the Fly-Wheel 

r [AT an automobile engine with four or 
more cylinders will run smoothly without 
a fly-wheel was demonstrated recently by 
•j Dr. Robert T. Williams of Detroit. The 
y inventor, instead of using a fly-wheel, 
j r distribute* its weight 

£-ii| _ ft JL equally among the eon- 

/j&\ necting rods of the 

jSI cylinders. The balancing 

weight is placed in the 
connecting-rod collar fit- 
ted on the crank-shaft. 


Turning Your Ford into a Wagon 

O NE of the most ingenious dual-purpose 
bodies yet designed to convert a Ford 
roadster into a delivery vehicle, consists of a 
metal telescoping load-pan inserted under the 
usual Ford rear apron* The load-pan remains 
permanently in place, and is unrecognizable 
when closed. It can carry 1800 pounds. 


Run It on Coal-Gas 

I F you want to cut down your gasoline bills, 
give up gasoline and use coal-gas for fuel. The 
cost of petrol has risen so high in England that 
some substitute had to be made if people were 
to continue to run motor vehicles. That sub¬ 
stitute seems to be coal-gas. It costs about one 
third as much as petrol. 

The greatest difficulty in using coal-gas for 
motorcycles is the question of storage. 
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Try These Out on Your Automobile 
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Make Your Automobile Engine 

Do It 

A REEL that can be attached to an automo¬ 
bile lias been introduced to facilitate the 
rolling up or paying out of wire. For take-up use, 
the reel is attached to the rear wheel of an auto¬ 
mobile that has been jacked up. This operation 
requires no tools, and can be performed quickly. 

When the Tractor Strikes a Rock 

W HEN a plow runs against any obstacle a 
horse will stop, but a tractor continues to 
pull. To prevent the breaking of the plow points 
in such a case an automatic clevis hitch has 
been invented, which under great strain discon¬ 
nects the plow from the tractor. 

The device consists of a yoke-shaped casting 
with two flat parallel arms placed horizon¬ 
tally, with the open end toward the tractor, 
A bolt through the tractor whiffletree and the 
open ends of the yoke hold the two parts to- 
gether. Powerful coiled springs rest against the 
flanges of the yoke on the outer side of each an*i. 
Through holes in the flanges of the yoke run 
the arms of a U-shaped clevis hook, which pass 
through the spring coils and have plates riveted 
tc their ends, which rest against the front ends 
of the springs. 

The clevis of the plow is attached directly to 
the U-sliaped clevis resting upon the springs, 
but indirectly by means of a clevis arm pivoted 
to the closed part of the U-shaped hook. When 
the tractor pulls the plo^, the resistance of the 
plow will cause a compression of the springs. 
If the pull reaches a certain maximum limit the 
end of the clevis arm slips out and releases plow. 


Adjusting Blades of Fan while 

Running 

T HE engine of an automobile or an airplane 
should be kept at a uniform temperature. 

In hot weather the engine must be cooled, in cold 
weather warmed—-all practically by the same 
means, a water-jacket and a rotary fan. W. G. 
Weatherly, of Peola, Washington, has invented a 
device for changing the pitch of the blades of a 
fan while it is running. 

The fan is surrounded by a frame or rim. The 
outer ends of the blades are pivoted in bearings 
in that rim. The inner ends of the blades are 
fastened to cranks, the handles of which rest 
between two disks which can he operated by a 
shaft controlled from the driver’s seat. 


A Carry-All for Tourists 

A CARRY-ALL has been invented by Charles 
C. Eli, of West Hoboken, N. J. It is a 
boxlike cabinet with one removable shelf, and 
is attached to the rear end of the automobile. 
The cabinet rests upon a bracket, and is large 
enough to hold blankets, clothing, provisions, 
etc. The doors of the cabinet are so arranged 
that they can be turned dewn to form a table. 

A Colfapsible Suit-Case Holder 


JLr in 


A Pneumatic Valve-Grinder 

A PNEUMATIC valve-grinder has recently 
** ^ been put in the market. The mechanism 
is contained in a cylindrical casing of 
die-cast aluminum about four inches 
in diameter and two and one half 
inches high. At one end is a swelled 
handle, to the free end of which an 
air tube is attached. The air, under 
pressure of from fifteen to one hun¬ 
dred and fifty pounds, passes hrnugh 
the hollow handle to the valvt-cnam- 
ber, and presses against the packed 
pistons attached to piston rods. 
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D TD you ever ride in an automobile with a 
suit-case at your feet on the floor of the 
tonneau? Do you remember how you tried 
every possible way of wrapping your legs around 
the suit-case without striking a 
single position that you could 
maintain in comfort for more than 
a minute at a time ? 

All you needed for your comfort 
and peace of mind was one of the 
collapsible suit-case holders shown 
in the accompanying picture. It 
will hold a suit-case, lunch-basket, 
or luggage-carrier on the running- 
board of the automobile, end 
when it is not needed it will fold up into 
a small parcel that may be stowed away under 
the scat-cushion. Two iron or brass rods have 
shorter rods linked to each end. 
The short rods are booked to eye- 
bolts in the footboard, and crossed 
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The Home Gymnast 
Entertains His Friends 


By R. P. Staats, 2d 


Head-Spring Over 

A heavy stool or bench should be 
used for this; and make sure to 
have plenty of space around it. 
Follow the directions carefully 


B EFORE trying any of these tricks, make sure of 
your chair . It must be a heavy, stout one that 
can't wabble. The kind often described as a 
kitchen chair will generally fill the bill; and a straight- 
backed, heavy ‘"Mission” chair is ideal. The rear legs 
should form the sides of the chair's back—that is, 
they should extend up through the chair seat. The 
cross rail at the top of the chair's back should be 
straight and horizontal. Personally, I prefer a solid 
wooden seat. 

Next, be sure that your chair is standing on a rug 
or carpet, which will keep it from slipping and at 
the same time serve as a mat. While learning, it is 
well to wear light shoes or “sneakers” and as little 
clothing as time and place permit. Make sure, too, 
that you have a clear space of four or five feet around 
your chair; furniture close to you is a mental as well as 
physical handicap. 


Short-Arm Stand . Take your position facing a side 
of the chair, and from twelve to eighteen inches away 
from it. Now lean forward so that the “heels” of your 
hands rest upon the near edge of the chair; to do this 
you must hold your elbows close together and turn 
back the hands so that your finger¬ 
tips point toward your body. Your 
hands should rest on the chair about 
three or four inches apart, and your 
thumbs rest on the chair bottom, 
pointing slightly in from its edge, 
while your fingers grip the edge and 
under side of the seat. Now bend the 
arms at the elbows so that the pit of 
your stomach rests upon your elbows. 

By stretching out your neck and ex¬ 
panding your chest, you will find the 
body is in sufficient balance to permit 
the legs being raised to the horizontal 
position shown in the figure. Equi¬ 
librium is readily maintained by regu¬ 
lating the position of the head, and 
by down pressure of the thumbs. To 
hold the body in this rigid pose, par¬ 
allel to the plane of the floor and at 
right angles to the forearms, will be 
a tax on the muscles. Don’t hold it 
too long. 

The one disadvantage of the Short- 
Arm Stand is that it is an awkward 
trick to get in and out of. The per¬ 
former is too apt to fall forward on 
his hands clumsily, and make the 
raising of his body into line seem simply 
a “muscle-grind” and not a graceful 
acrobatic trick. 


Shoulder 

Stand 

Stunt 


This is not an easy chair trick, 
since there is danger of over* 
balancing. Have somebody 
you can rely on stand by to 
steady the chair, until you have 
mastered the stunt, and use 
great care in raising yourself 
to the final position. At 
the conclusion of the 
shoulder stand, lower 
your body slowly to its 
original sitting position 


Chair-Roll. Sit a-stride the chair, facing front, 
toes resting on fl oor close beside the chair’s back legs. 
Now bend forward and grab the front legs at the 
very end, so that the forefinger and thumb of each hand 
will be next to the floor. This hand hold is important, 
for you must be able to press the sides of your clenched 


Short-Arm 
Stand 


A good stunt 
for the be¬ 
ginner, de¬ 
veloping the 
s t o m a c h 
muscles and 
the sense of 
balancf. Before 
you start be sure 
that you have the 
right kind of 
chair to work with 


Head Stand on Chair. This looks 
dangerous, but isn’t. Until you 
have mastered it, however, it is wise 
to have a friend steady the chair to guard against 
the possibility of an upset. Directions for this 
trick are given with its two pictures on page 57. 
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A Kitchen Chair Is All 
the Gymnasium He Needs 


Illustrated with photographs of Bluch Landolf of the New York 
Hippodrome, who posed for the Popular Science Monthly 


hands on the floor sufficiently hard to support the weight ofiyour 
body as it rolls forward and out of the* chair. Buck the head 
well in so that it will simply touch the floor, and all impact— 
or as much as possible—will be sustained by the back of the 
neck and shoulders. Now, as the body pitches forward, give 
a slight push with the toes to help the thing along and to insure 
your legs following the body in smooth sequence. When your 
back is fairly on the floor, contract your stomach muscles 

so as to slow up the sweep of the legs and 
permit them to come down extended and 
close together, to a position fiat on the floor. 

Now comes the rolling back into the 
chair. Whip the legs and back up into 
(approximately) the second position (see pic¬ 
ture at right, below) by a strong contraction 
of the stomach and abdominal muscles. 
The impetus gained must be instantly aided 
by a powerful “snap” from peck and shoul¬ 
ders (accomplished by a sudden straightening 
of the neck), and the whole thing finished by 
a down push and straightening of the arms. 
These separate efforts, when timed cor¬ 
rectly, will readily throw the body back 
into the original sitting posture if the legs 
are spread at the right moment. 

Head-Spring Over . First, make sure the stool 
you use for this stunt can't slip. Take three 
or four quick steps to a “take-off” point 
beside the stool. Place the hands, 
palms down, fingers extended, ends 
of thumbs just touching each other, 
on the seat of the stool a little this 
side (toward you) of its center. 
Simultaneously bend arms and neck 
so that the top of head rests on 
chair between hands. The im¬ 
petus of your run, assisted by a 
spring with the legs, will 
be ample to carry the 
body over. But, once 
past the point of equilibri¬ 
um, you must shove with 
head and hands, and whip 
the body down by sticking 
out your chest, stomach, 
and abdomen hard ; this 
will insure your landing 
upright on your feet. 

Shoulder Stand. Sit side¬ 
ways in chair so your left 
side is against back of 
chair. Body should be erect, and feet 
touching floor lightly. Now raise left 
elbow and grip the chair's top rail (back) 
with the left hand at a point close to your 
left armpit. With the right hand grip 
the front edge of the chair midway. 
Raise your body from the chair by a 
slight straightening of the arms, and 
draw your knees up to your chest. 
Lean well forward and draw your legs 
back between your arms. Lean still 
further forward, so your left shoulder 
rests firmly on the top rail. To push 
up into complete stand will be easy. 


Chair^Roll 

One of the most 
amusing tricks a 
tumbler can do, 
though its accom¬ 
plishment may in¬ 
volve an occasional 
bumped head. The 
first time you try it, 
pile soft rugs or pil¬ 
lows in front of your 
chair. You will have 
to practise this stunt 
slowly and patiently. 
There is not much 
knack about it—you 
mustleam i t by trying 
over and over again 


The difference 
between a clum¬ 
sy performance 
and a good one 
is marked by 
such details as 
the handling of 
hands and feet 


Head 

Stand 


on 

Chair 


Face front of chair. Grasp sides 
firmly close to front legs. Lean 
forward, elbows pointed out, and 
rest top of head on chair as far 
back as possible. Press down with 
arms and give enough spring to 
lift feet and permit legs, at a point 
inside and just above the knee, to 
rest on elbows. 

Hold posture, then slowly and 
carefully draw knees together and 
raise legs to a near-vertical position. 
Do not try to raise yourself into a 
vertical position. 

When lowering the body at the 
conclusion of stand, omit the half¬ 
way stop. Bend at waist, keeping 
toes pointed. Bend the back. 
When the toes nearly touch floor, 
give a down push sufficient to throw 
you on your feet in an erect position. 
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Western Xlt^jo^DcP Union 

Waifs of the Revolving Box 
in Havana 

'T'HIS door is swung wide to admit many an 
-*■ applicant to the care of the Sisters of 
Charity at the Casa de Beneficeneia in Havana* 
It is set in the convent wall, and is most ingeni¬ 
ously arranged to make tilings easy for mothers 
who wish to abandon their children. 

When the door opens there is disclosed a re¬ 
volving box with three compartments—evidently 
forethought had been taken as to the possibility 
of abandoned triplets. The mother deposits the 
castaway in one of the compartments and gives 
the wheel of human fortune a turn; and the 
baby's weight sets a bell ringing to summon the 
sisters. 

Cage-Ball to Teach War Spirit 

"pOrL! You can't kick the ball,” yells the 
^ referee, halting a lively game of cage-ball 
between marines and sailors. Back of, the mass¬ 
ed players, at either end of the field, is a trough¬ 
like basket mounted on two poles. The object 
is to push, bat, or throw a canvas-covered rub¬ 
ber ball, thirty inches in diameter, into the 
opponents' cage. 

The struggle to do this resembles a college 
rush. Each side exerts every ounce of strength 
in pushing the ball onward toward the ene- 
fc mies' cage. One point is soored for each 
B goal made. At the end of thirty minutes 

1 the side having the largest score wins. 


Sucking Up Mud by 
the Wagon-Load 

A STJ OTION-DREDGE, of 
, ^ ^ the kind used by the engi- 

neer in reclaiming swamps and in 
- . ^ deepening channels, is primarily 
a ship that is often more than 
two hundred feet long, and that is 
\ equipped with powerful pumping 
engines. It can suck up from 
iwo to three thousand cubic yards 
(a cubic yard is equivalent to a 
dirt wagon's capacity) from a 
deptli of thirty feet, and discharge 
the material through a pipe to a 
point on shore a mile away. 


“Clean as a Whistle” 

'Y^LKAN as a ’whistle” does not apply to the 
^ ordinary police whistle. Inspector Joseph 
A. Faurot, of the New York Police Department, 
found this out one day when he watched a police¬ 
man trying vainly to blow a whistle that was 
clogged with lint. 

Inspector Faurot straightway invented a 
whistle that is always ready to call for aid when¬ 
ever aid is wanted. The 

Faurot, as it is called. 
is piovided with 
a, collapsible 

that keeps 
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PhotafEr&plx by Donald IV MacMillan 
Courtesy American Museum of Natural History 


Thirsty? Use Your Belt to 
Get a Drink 

Y\7HEN Oliver Ilerfonl e#raes 
• ^ to a babbling brook and 
wants a drink, he does not throw 
himself prone on the mud and try 
to get wuter on the vaemnn-cleaner 
principle adopted by the cow, nor 
does he use his Panama on the 
Gungha Dhin principle. He might use a straw 
or a drinking-cup, if he could ever remember 
to carry them with him. A hundred things he 
might do, if he eould only think of them. 

But what really happens? Oliver takes off 
his belt and winds it up as tightly as he can. 
The calls are wrapped around one another so 
that a cone is built up. That forms a cup with a 
hole in the bottom. Oliver uses u linger as a 
stopper for the hole, and proceeds to dip up his 
drink in the fashion set long ago by the first 
civilized man. 


'T'HE nights are six montlis long 

up in Crocker Land: but 

Donald B. MacMillun and bis 
party of explorers, on their latest 
expedition never had to be afraid to go home in 
the dark—at least, they were certain to have 
plenty of light once they got there. Instead of 
sitting in the murky gl*om of a blubber lamp, 
they boasted electric lights. Over the front door 
of their lodge was a 
headlight that 
threw its beams ten 
miles over the ice. 

This state of 
things was produced 
by the foresight 
that prompted Mr. 

MacMillan to take 
with him a 


A Boy’s One-Man Submarine 

ClIHMAlllNE attacks are common in Bath 
^ Beach, a suburb of Brooklyn, New York, 
where young Joel Coheu has constructed a one- 
man submarine. 

The conning-tower, which consists of barrel 
staves covered with canvas, has two small 
periscopes made of stovepipe. The whole is 
mounted on a tricycle. Formidable pasteboard 
guns protrude fore and aft. 
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Get Out Your Trinkets 

'T'llH Aviation Committee of the National 
Special Aid Society is collecting family 
heirlooms, wedding silver, and all sorts of 
keepsakes, to be converted into money to sup¬ 
plement the equipment the Government allows 
aviators. 

Some of these articles are sold in a shop on 
Fifth Avenue. But most of 
the jewelry is converted into r 


marine j * » 

generating set. The 1 . * ^^V** 7 ** 

plant was installed 

and run by Ensign Jerome Lee Allen of the 
1'nited States Navy, who was the radio operator 
of the expedition. 


Case for a Luminous Crucifix 


P# enable prospective customers to see a 
^ luminous crucifix in bread daylight, a 
manufacturer has designed a curious traveling- 
case for his customers. The case is of the usual 
size carried for demonstration purposes; but, in¬ 
stead of a caver/it has a light-proof hood that 
can be extended like the focusing chamber of 
a camera. 

The crucifix is coated with a phosphorescent 
substance which nbsorbs light during the day and 
radiates light at night. When hung in a perfectly 
dark room it produces a brill iant light, blue at first, 
which gradually chunges to white. The darker 
the roomdhe brighter 
the crucifix shines. 


Eliminating Telephone Noises 

A NEW ear-piece of standard size and thread, 
** * which will fit on any telephone receiver, is 
intended to filter out all clicks and rasping, dis¬ 
agreeable sounds which make it utmost impossi¬ 
ble for the nervous and irritable to use the 
telephone. It is said that tbe invention also 
makes low-spoken words plainly heard. 
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Fighting Dust with Dust in Coal-Mines 

It’s in the non-gaseous mines that most of the dangerous 
explosions occur; and coal-dust is more deadly than gas 



To prevent coal-dust from exploding 
in a mine, barriers of rock-dust are 
set up. When the coal-dust ex¬ 
plodes the rock-dust is shaken down. 
This prevents any fuither propa¬ 
gation of the coal-dust explosion 


They are going down to drag men 
out of the coal-mine. It was not a 
mine filled with gas. Then why the 
smoke? The mine was full of coal- 
dust, which formed an explosive 
mixture with the air. Then the 
mixture was ignited by a flame 


M IX any powder or dust that is 
composed of organic matter 
with the necessary amount of 
air, and you have a mixture as ex¬ 
plosive as that which you use to drive 
an automobile. Flour explodes and 
sets fire to mills; threshing-machines 
burn up beeause crop-dust has ex¬ 
ploded; and coal-mines that are quite 
free from gas are converted into death¬ 
traps because coal-dust has been al¬ 
lowed to form an explosive mixture 
with air. 

Between four and eleven hundred 
American coal-miners lose their lives 
each year as the result of coal-dust 
explosions in mines that are con¬ 
sidered safe because they are free from 
gas. In Belgium, which has the most 
gaseous mines in the world, not an 
explosion took place from 1852 up 
to the outbreak of war. 

Causes of Coal-Mine Explosions 

As the advertisement has it, "There’s 
a reason.” To find the reason, the 
Bureau of-Mines has been making a* 
very elaborate and painstaking series 
of investigations, as a result of iwhich n 
it has been able to make recom¬ 
mendations that, if followed, ought to 
make American mines as safe as those 
of Belgium. 

Explosions in coal-mines are caused 
either by an open light igniting fire¬ 


damp or gas, or by an explosive 
igniting coal-dust. Without an open 
flame there would be no explosion. 
Matches, open lights, explosives which 
give off flames, mine fires, and arcing 
electrical machinery are all possible 
causes of explosions. 

Miners Become Callous lo Danger 

7 " - 

Government engineers who have 
studied these conditions believe that 
if safety lamps or permissible electric 
lamps were used even in so-called non- 
gaseous mines, more than one third 
of all the explosions in the country 
would be prevented. Permissible 
explosives produce so small a flame 
and their flash is so brief that if 
they are used intelligently they will 
not ignite gas or dust. If dangerous 
explosives were excluded from the 
mines, fully one half of the present 
number of explosions would be pre¬ 
vented. 

Even a very small percentage of 
fire-damp is dangerous, because it will 
render coal-dust explosive. Without 
the presence of the gas the coal-dust 
would not be explosive. - The intro-* 
duction of as little as one and one 
quarter per cent of natural gas is 
enough to ignite coal-dust. 

Miners become so accustomed to 
the presence of dust that they over¬ 
look it. The fact that the coal-dust 

is generally scattered 
throughout the mines 
makes the danger of 
an explosion great. 
Once an explosion is 


started, it will sweep wherever coal- 
dust exists. 

There are two methods by which 
coal-dust may be treated so as to 
render the mine safe from dust ex¬ 
plosion. One of these is to wet the 
dust, and the other to cover it with 
rock-dust or some inert dust. Coal- 
dust is dangerous only when sus¬ 
pended in the air. 

To Stop a Coal-Dust Explosion 

- • * 

As a means of stopping explosions 
that have started in spite of pre¬ 
cautionary measures, a number of 
"barriers” have been tested. 

The use of rock-dust barriers origi¬ 
nated with J. Taffanel, of the French 
mine-testing station at Lievin. He 
found that by blockading the testing 
gallery with earth he could stop an 
explosion. This not being practicable, 
he worked out a method of placing 
shelves laden with rock-dust across 
and over the roadway. 

The Taffanel shelves were tried in 
the t^ests made by the Bureau of 
Mines, and, while found successful, 
were not as sensitive as was desired, 
so six new types of barriers were de¬ 
signed. The principle on which the 
barriers are operated is to launch non- 
inflammable rock-dust into the air- 
blast that precedes a coal-dust explo¬ 
sion. The eddying currents mix the 
non-inflammable dust with the coal- 
dust ; so, when the flame reaches this 
dense cloud, the rock-dust, being more 
plentiful than the coal-dust, absorbs 
the heat and extinguishes the flame. 
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“She Sank by the Bow”—But Why? 
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A SHIP does not float because she 
has air- or water-tight compart¬ 
ments; nor does she sink because 
iron or steel is heavier than water; 
nor does she always remain afloat, if 
she is wood, because wood is lighter 
than water. A vessel weighs as 
much as the water she displaces, and 
she will continue to float just so long 
as she does not weigh more than the 
amount of water she displaces. 

Now, the weight of a ship is always 
the same unless something is put 
aboard or taken off, because the weight 
of engines and hull does not change. 
However, when a compartment is 
thrown open to the sea by a puncture, 
the displacement of that compartment 
is lost, because the water can run in 
and out at will, and because no water 
is forced out. The vessel must dis¬ 
place an additional amount of water 
to make up for the lost displacement of 
the pierced compartment in order that 
the weight of the water 
displaced will equal 
the constant weight of 
the ship. 

The only way a ves¬ 
sel can do this is to 
sink deeper in the 
water until the dis¬ 
placement of theintact 
parts make up for that 
lost (Figure 1A). 


By Joseph Brinker 


Figures IA and \ B picture a 9 hip torpedoed between 
the first and second bulkhead*. The water rushes in and 
makes the third bulkhead from the bow give way. so the 
second and third compartments are tilled with water. 
The amount of water displaced to the original water- 
line in the two compartments is indicated by the heavily 
shaded rectangle. 

When these compartments arc punctured this dis¬ 
placement is lost, and the boat must sink until 
the volume of the two lightly shaded rectangles for¬ 
ward and aft of the puncture comportments equal 
the displacement of the latter. Then the vessel's 
displacement is again equal in weight to her weight- 
and she floats’ If the two compartments were exactly 
in the middle of the boat, she would sink equally fore 
and aft to a water-line level with the top lines of the 
light rectangles, provided her shape were the same fore 
and aft of the broken compartments, 

Figure 2A shows the same vessel with the space be¬ 
tween the second and third bulkheads subdivided by 
two additional bulkheads. A torpedo hitting in the 
same spot as in the first case probably would break 
away only the two additional bulkheads, and confine 
the water to one half of the space broken away in the 
first ca9e illustrated. She would pink correspondingly 
less than in the first case; but the puncture compart¬ 
ments. being nearer the bow, would have a greater 
leverage about the point C. and make her sink more by 
the bow, as shown tn Figure 2B. 

Figure 3A shows the same vessel with a hole ripped 
in her side clear from the bow. She would then sink 
under the same principles as in cases 1A and 2A. and 
go under something as shown in Figure 2B. As the 
comportments X and V became submerged, the boat 
would sink somewhat as shown in Figure 3C- 


To understand why the vessel sinks 
down by the bow, as shown in Figure 
IB, it is well to remember that the 
ship has a center of gravity—that is, 
a point at which the entire weight 
could be ?oncentrated to have the 
same effect as the vessel herself, or a 
point at which, if you were strong 
enough, you could balance the en¬ 
tire ship on your little finger without 
having her tip one w-ay or another. 

Now, the weight of the ship acts 
down through the center of gravity, 
while the center of buoyancy of the 
displaced water, or the point at which 
the upward push of the w r ater might be 
concentrated, acts up and against the 
weight acting down . These two forces 
—the weight of the vessel pushing 
down, and the w ater pushing up— 
must act in the same vertical 
line for the boat to be in 
equilibrium and float. 
At the moment any 
compartment is 


Weight c 



pierced, the water around and under¬ 
neath that compartment ceases to 
push up, since it is free to run in and 
out, and the center of buoyancy is at 
once changed to the center of gravity 
of the water displaced by the intact 
portion of the vessel. In Figure 1A 
this point is approximately at B new, 
and the vessel tends to sink about 
the point C, w'hich is directly above 
B new and the center of gravity of the 
intact waterplane. The weight of 
water in the lost displacement in the 
two punctured compartments then 
tends to pull the vessel down about 
the point C in much the same manner 
as an equal weight would tend to pull 
down the free end of a stick pivoted 
at the point C and equal in length to 
the distance between the center of 
gravity of the water in the compart¬ 
ments and the point C. The vessel 
sinks down somew r hat, as shown in 
Figure IB, and on almost an even 
keel, since the punctured compart¬ 
ments extend partly over the central 
part of the 
vessel. 



Time and time 
again you read 
of ships sink* 
mg by the 
bow. with stem 
“mountain 
high.” The 
diagrams 
above tell why. 
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Motorist—Is This What 



Hints that 


>ngiand gasoline is scarce, and even 
icks are driven by coal-gas. We have 
published pictures of coal-gas trucks be- 
fore, but this is the first \ve have seen 
t of a truck with 


a dumping body 




This gasoline measure has a tubular 
spout at the bottom that facilitates 
the filling of motorcycle reservoirs 


removing any 

damaged wheel by merely unscrewing a pin. 
Detail is shown plainly in the smaller picture 


A manufacturer of 
automobile tops in 
Los Angeles has de¬ 
vised this sign to 
attract attention to 
his place of business 


A simple grease-gun that is easily 
cleaned, and has a detachable nozzle 
for reaching inaccessible places 


A new tail-lamp for Fords 
has tw* incandescent 


This new screw-jack, intended f#r heavy 
trucks, engages the wheel inside the 
felloe at the top with its lifting outrigger. 
Chains keep the wheel from sliding off 


bulbs. One receives its , 
power from the fly-wheel 
magneto, the other is 
operated by two dry cells 


This ingenious tire-pump for giant 
motor-trucks is driven from the 
gear-set or transmission housing 
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You Are Looking For 

Mean Greater Ease and Comfort 


To release the tractor from the 
trailer, it is only necessary to 
swing down the pivoted bases of 
the two stationary jacks and 
raise the front end of the trailer 


Below: Washing the 
automobile with the 
spray-brush shown here 
is almost a pleasure. The 
spray nozzle is in the 
center of the brush, and 
the flow of water is con¬ 
trolled from the handle 


-- 


This removable holder, which 
may be slipped over the robe 
rail, will hold on your hat 


A plug operated by storage battery 
heats gas in the intake manifold, in¬ 
suring quick starting in cold weather, 


The expansion of alcohol in 
the pressure-bulb according 
to the temperature of the 
water in the engine operates 
the pointer on the dial at¬ 
tached to the dashboard 


Ground 


Darrel cut awavj 
for lightness 


A piston which is lighter 
than ordinary pistons, and 
the use of which means 
a saving of gasoline 


This adjustable radiator shield 
can be fitted to any automobile 


The wind-shield shown here is supported by 
spnngs and is especially designed for motor-trucks 
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Fighting Aviator’s ^ Luck Gods 


Anything 
from kewpies 
> to lion cubs 


Why the stork, most 
domestic of birds, was 
chosen by a fighting air 
squadron would be hard 
to say, but these, fighters 
have made the bird more 
feared than the eagle 
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The fighting aviator attaches real importance to 
his mascots, and when they are live ones spends 
such leisure as he has in caring for them. Raoul 
Lufbery, the great American ace who was re¬ 
cently killed, was devoted to his two lion cubs, 
named respectively “Whiskey” and “Soda" 


* mifct 


Kewpies are favor¬ 
ite mascots. Many 
aviators tie one to 
their machines and 
inscribe on it rec¬ 
ords of their flights 


This aviator puts his faith in a good- 
luck cane made out of a splinter 
from an airplane propeller. Among 
other things carried are baby shoes, 
locks of hair, ribbons, dried flowers, 
ladies 1 gloves, and rabbits* feet 




* 
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Turning Night into Day on the Farm 



I N those photographs of large Western farms 
we used to see a few years back, the giant 
harvesters were drawn by so many large 
horses that one secretly wondered if the 
machines, for all their size, could har¬ 
vest enough grain in a day to give the 
hungry animals a decent supper. 

Easterners accepted that gra¬ 
ciously enough; but now comes the 
rumor, backed by a perfectly good 
photograph, that farmers have de¬ 
veloped their dreams of avaride to 
such an extent that they sometimes 
plough at night. 

Evidently the hour of daylight 
generously donated by the Government 
was not enough. They must go and 
rig up a powerful electric searchlight on 
their ploughs, so that now a motor-driven 
plough can earn its place in the moon as well 
as in the sun. 

Soldiers say that the most shocking sight in 
their experience is that of a tank, gushing flames 
and smoke, waddling across No Man's Land. 


Think of the shock that must be delivered 
to the spine of an innocent farmer, driving 
along a peaceful country road at midnight, 
who, happening to glance into the near¬ 
by field, glimpses a steel thing with 
spiked wheels and an awful electric 
eye, gashing the earth's crust and 
coughing consumptively, merely in 
cfrder to make potatoes or corn or 
lima-beans more plentiful for the 
Allies! 

Seriously, though, in time of 
stress like the present it is grati¬ 
fying to see that man's mechan¬ 
ical ingenuity seems equal to every 
test, and that for the purpose of 
winning thq war night can be turned 
into day in the farmers,' efforts to 
make two blades of grain grow 
where one grew before. The de¬ 
votion of the American farmer, with 
the sacrifice of the rest of the coun¬ 
try, promises shortly to end the pres¬ 
ent world menace. 
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The Greatest Flight of High-Lift Locks in the World 


The lock to the left is the first of a series of five high-lift locks of 
the New York Barge Canal near Waterford, which form the great¬ 
est flight of high-lift locks ever constructed. They lift the boats 
169 feet. Each lock is 338 feet long, 45 feet wide, and 12 feet deep* 
The old locks, on the right, originally completed in 1825 


and enlarged in 1862,' were each 90 feet long, 15 feet wide, and 
4 feet deep. After enlargement they were 110 feet in length, 
18 feet in width, and 7 feet in depth. The new lock lifts boats 
to the same level to which they were formerly lifted by a flight 
of three locks, which means a very great saving in time 


Here Is the Whippet, Latest of Tanks 


Raising a New Crop of Shipbuilders 


T HE first tanks were officially known as “land ships.” 

They were, in truth, land battleships. Appearing as 
they did with dramatic suddenness, they were a brilliant 
success. 

The Germans soon discovered that the tanks were slow. 
So they developed a special method of keeping them off 
with field artillery. 

The British were not at all discouraged with this turn 
of affairs. The tank idea was much too valuable to be 
abandoned. Mobility was what the tanks needed 
mobility and speed. 

Now comes the “Whippet/* a mere armored housing 
carried on familiar caterpillar treads. The total length of 
the Whippet is less than twenty feet. 

These new types are able to perform evolutions which 
were quite impossible for the battleship type of tank. 



The Whippet is a new type of tank which is 
a modification of the old land-ship “tank” 


T HE necessity of building a large number of ships in 
the shortest possible time has put a severe strain upon 
the resources of the United States. Shipyards can easily 



The future of our shipbuilding industry may depend 
upon the proper training of such young men as these 


be built, material may be obtained on shcrt notice; but 
shipbuilders must be trained. 

Several of the large shipbuilding corporations, realizing 
the need of additional well trained workers, have opened 
training schools. 

The picture shows an evening class of the shipbuilding 
school at Newburgh, N. Y. f receiving practical instruction 
in riveting and chipping. 

An expert riveter is handling the riveting-machine, while 
a student is bracing the head of the rivet frpm inside of , 
the frame. On the other side of the frame a student, 
guided by an instructor, is learning how to cut off the 
heads of defective rivets; 
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Housekeeping Made Easy 




When not needed, this double- 
deck tilting table can be folded 
up and put out of the way 


This baking-dish, or casserole, 
is handsome enough, in its orna¬ 
mental plated holder, to appear 
for service on the dinner-table 


Notched 
ei/Hmg edjga 


This two* 
bladed knife 
sections and 
cores a grape¬ 
fruit at one 
operation 


Putting 


Nano'* cutting 


A new method of hangirg pic¬ 
tures. A pin with points at both 
ends is driven into the plaster 
at a slant, after which the 
frame is pressed against the pin 


Keeping the milk 
record on a large 
farm. The records 
are on a cylinder 
protected by glass 



The door-fastener 
here shown is slipped 
between door and zash 
and then fastened by 
a wedge fitting in a 
slot of the holding bar 


A wrought-iron candle¬ 
stick that may be used 
as either a bracket 
light or a portable 
candlestick 


The small ice-carrier shown here 
is convenient for handling small 
pieces of ice in the household. 
It holds the ice by spring pressure 


The extra posts in the middle of the 
head- and of the foot-frame of this 
double bed make it look like a 
twin bed and strengthen its frame 


This pulley has a large groove 
that allows knots to pass over it. 
The spacer on the left prevents 
the dothes-line from sagging 
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Do It with Tools and 



Machines 

f — 


Even the machinist's shaper is now used 
for making dies to shape false teeth 


Small sensitive drill- A small drill-press having a multiple 

press for the use of spindle carrying four chucks for drilling 

manufacturing jeweler^ k-' ’ • - 




An endless-chain shovel built on the plan of a caterpillar 
tractor, which carries buckets large enough to handle stone 


One handle serves for 
many garden tools. A 
U-shaped clamp at the 
end fastens the different 
tools to the handle 


Where there are many axles of this type to be handled, 
a pair of hooks shaped as shown prevents accidents 


Attachments for an oxy¬ 
gen-tank for use in a 
garage and repair shop to 
make it convenient for 
removing carbon from 
automobile engines 


With this universal tap¬ 
ping-machine holes maybe 
tapped in work at any 
angle, because the table 
can be swung to a hori¬ 
zontal position or any 
intermediate angle 


A m«tor-opeiated bark¬ 
ing-machine for removing 
patches of bark left on 
the wood after passing 
through the barking- 
drum. It covers a broad 
held in the pulp, paper, 
and lumber industries 
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Laying a Pipe to Victory 

Blasting wire entanglements with the aid of our old friend the cast-iron pipe 

By Robert G. Skerrett 



D URING their persistent siege of 
Port Arthur, the Japanese blew 
up the Russian wire barriers 
with simplicity and comparative safety, 
with the aid of long bamboo poles 
lashed successively together and termi¬ 
nating at their forward ends in ten 
to twenty pounds of high explosives 
fastened there in make-shift con¬ 
tainers. These poles were pushed for¬ 
ward across ground swept by machine- 
guns, under the cover of darkness, 
right into the midst of the wire entangle¬ 
ments. Big gaps were torn in the 
obstructions and ways were then 
opened for the assaulting Japanese in¬ 
fantry. 

Somewhere on the Western front, 
not long ago, our engineers resorted 
to a similar expedient. They connect¬ 
ed up long sections of iron pipe, and 
charged the forward units with con¬ 
siderable quantities of high explosives. 
Then, as length by length was added, 
the piping was shoved across No- 
Man's Land until beneath the Teuton 
wire entanglements. A portable mag¬ 
neto was cranked, a button was pushed, 
and a blast followed that cleared a 
path for our raiding expedition. The 
Germans were taken by surprise; 
and none of our troops were 
jeopardized by being halted to 
do the usual wire-cutting work. 

But every stratagem has its 
limitations. By this time the 
Germans have no doubt found 
an effective foil, possibly in the 
form of logs or some similar 

“Another section, Bill, and 
we’ll be under their wire!*’ 
Operating the jack that 
drives a pipe-line for explo¬ 
sives under No Man's Land 


barrier. Obviously, the American can 
retaliate, not by persistence in laying 
their pipes on the ground, but by 
driving them through it. And this 
forcing of piping, silently and invisibly, 
through the earth can be accomplished 
by using a very effective American 
tool called a pipe-forcing jack. 

The jack is nothing but an iron cage 
which travels on a steel rack with the 
aid of teeth. Turn a handle and the 
cage moves forward. At the front of 
the cage is a groove, and a clamp that 
can be adjusted to hold pipe ranging 
from three quarters of an inch to four 
inches in diameter. The rack is pro¬ 
vided with foundation plates and bolts 
for securing it to a plank; it also has 
guides for holding the pipe in line. 
The cage travels a distance of seven 
and a half feet; hence, the jack is de¬ 
signed to handle unit sections of seven 
feet four inches in length. 

This ingenious tool has been used to 
drive piping in a 
more or less hori¬ 
zontal position right 
through the ground. 

Only a working 
trench fifteen feet 


long need be dug, so that the jack can 
be placed in position. The leading sec¬ 
tion of pipe is provided with a header 
or “pilot” that has a circular cutting 
edge. The pilot severs the roots of trees 
and kindred soft obstacles in its path. 
Ordinarily the jack lever is worked by 
one man; but two or more can unite 
their labors to speed up progress and 
to combat a more resistant soil. 

In actual practice, the jack has been 
used repeatedly in driving piping a 
distance of three hundred feet or 
more. Where the earth is reasonably 
soft a still longer reach is practicable. 
Much of the ground on the Western 
front is susceptible of fairly easy 
penetration in this way. The pilot is 
followed immediately by a section or 
sections loaded with T.N.T., and each 
charge, by means of connections lead¬ 
ing back through the piping, can be 
fired by the pressure of a key at the 
desired moment. There is nothing 
above ground to indicate what is 
being done. The advance of the 
piping underground is well-nigh 
noiseless. It is not necessary to 
wait for darkness. The 
work goes on steadily at 
any time. 


Terrific explosions of the T.N.T, pipe-lines smash Engineering tricks learned in time of peace 

the enemy's wire and clear the way for a charge often come in handy on the fighting front 
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Shell-Torn Rheims—the City of Continuous Siege 

r k ™ t ■ 



What an airman saw of Rheims, the noted French Cathedral 
city, during the last big drive, when the Germans dropped 
shells into the town at the rate of 1400 a day. Bver since 
September 3* 1914, this ancient city has been under contin¬ 


uous bombardment save for a few days now and then. In 
1917, between April 1 and April 19, 65,000 shells fell in 
the neighborhood of the Cathedral. In one terrible early- 
morning hour 542 shells were dropped on the city 



A Portable Armored Guard-House 

/ 

for the Sentry 

W ITH an armored guard-house or movable sentry-box, 
the stealthy attack and quick silencing of outposts, 
preparatory to a surprise and attack in force, may be frus¬ 
trated. A less conspicuous but still very useful employment 
of such a device as that shown in the picture, is the 
guarding of property, such as military stores. 

The general idea of a bullet-proof shelter for guards is 
not new, but certain features of the design embodied in 
this construction are interesting, notably the mounting of 
the house on wheels 

or large caster-like J n thls guard-house 

n A ,i he can stand off an 

rollers. Another \i attack single . handed 

important feature 
is the facility with 
which it may be 
disassembled and 
packed for trans¬ 
portation, as well as 
*the equally quick 
manner of assem¬ 
bling. 

Other minor fea¬ 
tures comprise con-* 
venient shelf like 
platforms for the 
storage of rifles, 
ammunition, etc. 


Shooting at Birdmen Who Rain Death 



on the Trenches 


W HEN the Italians, for 
the first time in history, 
used the airplane in war (it 
was during the African cam¬ 
paign of 1911), their Turkish 
enemies tried to cripple the 
aviators with rifle- 
fire from the ground. 

The Italian scouts 
paid less attention to 
the bullets than a 
horse to flies. 

But in the present 
war the rifle has 
come into its own as 
an anti-aircraft 
weapon. For the rifle 
must of necessity be 
used when an air¬ 
plane swoops down 
over trenches and 
sprays a line of hap¬ 
less men with 
machine-gun bullets. 


i i . 


This practice is necessary in fighting off 
fliers who swoop down and fire on a trench 


Latterly "this has become almost a 
practice with air-fighters who have failed to encounter an 
enemy machine. This practice explains the Italians in the 
accompanying picture. 
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With This Rudder Torpedo-Dodging Would Be Easy 



O NE of these days you 
will be able to step 
into your motor-boat, set 
the engine running, and 
then forget about it. All 
further direction of the 
boat—slowing down, stop¬ 
ping, and going astern— 
will be controlled by the 
rudder. Deputy State En¬ 
gineer W. B. Landreth, of 
New York, has a boat that 
can do all this. He has 
had installed in it a re¬ 
versing and control rudder, 
the invention of H. 0. 

Westendarf, of Boston. 

A steam-turbine of the 
kind used on big ships runs in 
only one direction. It can’t be 
reversed. Hence an extra set 
of reversing turbines must be 
installed. Westendarf wants 
to do away with these, and that 
is why he invented his peculiar 
rudder. If it works as well on 
large craft as it does on small, it won’t 
be long before the man on the bridge 
of an ocean liner will be able to dodge 
torpedoes with all the skill of a football 
half-back running through a broken 
field. 

This masterful rudder is really two 
rudders, twins, made of steel plates 


To control this two¬ 
leaved rudder the boat 
is equipped with two steer¬ 
ing-wheels, one to direct 
the rudder affixed to the 
tube, and the other, that 
fastened to the rod. The 
two wheels are on the 
same axis, and, when 
locked together, operate 
as one when ordinary 
steering is to be done. 
But when the boat is to 
be turned about sharply, 
stopped, or sent astern, 
the w heels are released 
so that they may be re- 
revolved in opposite di¬ 
rections to manipulate the rudder- 
plates. 

By placing the rudder-plates in the 
proper positions, the boat can be 
made to turn within its own length in 
twenty seconds, come to a stop, and 
remain stationary or go astern—all 
while the enjgine is still running .full 
speed ahead. 

Mr. Landreth’s boat has been 
brought from full speed ahead to 
backing in the spacer of nine seconds. 
With the reversing gear that was 
originally installed in the boat it took 
twenty-six seconds to complete this 
maneuver. 


The rudders, 
when they are set 
in the normal posi¬ 
tion for cruising. 


At an angle to make 
a complete turn to 
starboard within 
its own length 


three sixteenths of an inch. Each 
plate is the same size as the normal 
rudder used on this type of boat. The 
rudder-post is a steel rod inside of a 
steel tube. One plate of the rudder is 
attached to the tube, while the other is 
attached to the rod. 



The rudder plates locked In Fig. 1 the ruddersare set forslow speed Placing the rudders in this position 

together to direct the ahead. Fig. 2 shows the position for causes the boat to make a corn- 

boat in the ordinary way very slow ahead, and Fig. 3 for full stop plete turn within its own length 


When the rudders are set 
in the V shape (shown 
in the diagram at the 
extreme right), the boat, 
with the propeller running 
full speed ahead, stops 
almost instantly and be¬ 
gins to back. The back¬ 
ing movement is caused 
by the stream of water 
thrown back against the 
rudder by the propeller 
and thus projected for¬ 
ward along the sides of 
the boat toward the bow. 
The force of this stream 
is sufficient to propel the 
boat back at 30 per cent 
of its full speed ahead 



Mr. Rockefeller, Take Notice of the Fulmar: 


the Animated 


Oil-Can 


T HE price of coal-oil is a matter 
of no interest to the inhabi¬ 
tants of the island of St. Kilda, a 
favorite haunt of that animated 
oil-can, the fulmar. So rich in oil 
is this sea-bird that the natives 
simply pass a wick through its 
body and use it as a lamp. 

The oil is also one of the princi¬ 
pal articles exported from the 
island. 

It is found in the birds’ stom¬ 
achs, is amber-colored, and has a 
peculiarly nauseous odor. The old 
birds are said to feed the young 
with it, and when they are caught 
or attacked they lighten them¬ 
selves by disgorging it. 



They pass a wick through it and use it as a lamp 


In St. Kilda it is legal to kill the 
fulmars only during one week in 
the year; but during that week 
from eighteen to twenty thousand 
birds are destroyed. 

Another competitor of the Stand¬ 
ard Oil Company is the mutton- 
bird of the Antarctic. Its oil is also 
carried in the stomach, and can be 
ejected through the nostrils as a 
means of defense against the bird’s 
enemies. 

Quantities of mutton-birds are 
slaughtered every year for their 
oil on the coasts of Tasmania and 
New Zealand. In its composition 
and properties this oil closely 
resembles sperm-oil. 
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How Ford Builds Submarine-Chasers in a Factory 

The “Eagles” Are Built Like Ford Automobiles, with 
Unskilled Labor, on the Progressive Assembly Plan 


By Frank Parker Stockbridge 


/ 




O N July 11th there was launched 
at the Ford shipyards, on the 
River Rouge, near Detroit, the 
first of the new Ford “Eagle” boats. 
It was not until last January that the 
idea of building vessels by the quantity- 
production method 
longagoadoptedin 
makingautomobiles 
wai' conceived. 

The construction 
of the plant was 
begun in Febru¬ 
ary. - Ships are 
now being turned 
out at the rate of 
one a day. 

The “Eagle” 
boat is, in fact, 
a destroyer 
without torpedo 
tubes and with 
less engine 
power. Conse¬ 
quently it is 
slower thap the 
high-powered 
little bull-terriers of the sea, with their 
27,000 horsepower and thirty-knot 
gait. But it will have speed enough to 
run circles around the fastest subma¬ 
rine cruiser, and it will carry guns and 
depth-bombs similar to those of destroy¬ 
ers—the most formidable weapons thus 
far devised for combating U-boats. 


Designed by the Navy Department 


A Boat Built of 
Pressed Steel 
with No Curves 


What was needed was a steel ves¬ 
sel so designed that its component 
parts would not 
require the diver¬ 
sion of any steel 
p r oduction 
needed for other 


war purposes, 
big enough for 
any weather, 
fast enough 
to catch any sub¬ 
marine. 

The design of 
the “Eagle” boat 
was worked out 
in the Navy De¬ 
partment, It 
took only three 
weeks to make 
the plans, build 
a model, test the 
model for stabil¬ 
ity and speed in 
the testing tank 
at the Washing¬ 
ton Navy Yard, 
and draw up 
specifications for 


The “Eagles” are built like automobiles—on the progressive assembling system. 
The keel is laid on a flat car. That flat car passes down the shop to crews of men 
who perform special tasks. Thus a vessel is built up as it moves from crew to crew 


The “Eagle” 
is not only 
an entirely 
new type of na¬ 
val craft, built 
on brand new 
lines, but the 
method of build¬ 
ing it is radical¬ 
ly different Irom 
anything that 
has* ever been 
attempted b e - 
fore. 

In the whole 
ship there is 
not a forging or 
a rolled beam 


In her lines an “Eagle” is-* different 
from anything that floats. Save for 
the curve of her bilge and the necessary 
“fairing” of her horizontal plan, she is a'-* 
thing of straight lines and plane surfaces. 
Here is an “Eagle” ready for launching 


construction. In its lines the “Eagle” 
boat (that is the official designation of 
the entire class) does not exactly 
resemble anything else that floats. 

Lines of the “Eagle” Boats 

Save for the curve of the bilge and 
the necessary “fairing” of the horizon¬ 
tal plan, it is composed entirely of 
straight lines and plane surfaces; yet 
there is a fine sweep to the lines that 
gives promise of all the speed the 
craft is likely to require, flat-bottomed 


and awkward 
though it looks 
out of water. 

With a length 
of 204 feet,, the 
“Eagle” boat can 
easilypassthrough 
the Welland Canal 
locks, which will 
take ships up to 
230 feet long; and 
voyage to sea¬ 
board by way of 
the New York 

State Barge 
Canal. The Barge 
Canal locks are 
310 feet long, 45 
feet wide, and 
have ten feet of 
water over the 
sills. The “Eagles” 

will draw eight 

feet fully equip¬ 

ped and ready for 
sea, and they will 
have a beam less 
than the width of the locks. 

The motive power of the “Eagle” boat 
is a 1400-steam turbine geared to the 
propeller shaft, on which is mounted a 

three-bladed screw of rather steep 

pitch. Oil fuel will be used to gene¬ 
rate the steam, and enough of it will 
be carried on each “Eagle” for a voyage 
across the Atlantic. Turbines were 
adopted for the “Eagle” boats, as they 
have been for the new destroyers and 
most of Jhe ships of the new merchant 
fleet, because they occupy less space 

for the same 
horse-power than 
do reciprocating 
engines. 
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As soon as an "Eagle’* is ready for launching, the flat 
car on which she was built is run upon a launching-car¬ 
riage, which is, in effect, another flat car with a propel¬ 
ling power plant. The tracks leading to the launching 
basin run at right angles to the tracks leading from the 
shops, as this picture shows. The boat itself is 204 feet 


long, and is built on a flat car 220 feet long. Never in the 
history of shipping has a vessel been constructed on so 
daiingly new a principle. Thousands of boats vei*y much 
larger than the ships in which Columbus and the Mayflower 
pioneers came to America are being built in a factory, 
very much on the plan of the Ford automobiles 


httwc gut BuiLDma 


HYDRAULIC ELEVATOR.CYUNDn® 
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power, house 


Opposite the plant the Navy 
Department has established a 
camp for the training of sailors 
who will constitute the crews of 
the “Eagles.” The engines and 
a large part of the equipment 
will here be installed; the guns 
will be mounted farther east 



The entire construction plant, 1750 feet 

long, in which the “Eagles” are built, is 
nothing but a special transportation system. 
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6-flat CAR PULLED 8ACK ON LAND FOR_AfEXX_80A*t 


S-LAUNChING CRADLE AND CAR. 
IN I^AJSED POSITION. 




3*5^ 


2 -launcning CRADLE 


L-R£ADV TO PtOVE ONTO ELEVATOR 
OR. LAUNCHING CRADLE 


3 ~ AFLOAT 


4 * 0 FF FOR FITTING OUT 


Every shipbuilder holds his breath during the critical 
moment of launching. When the vessel is safe in the 
water he mops his brow in relief. Launchings do not 


woiry Ford. He simply drops an “Eagle” into the water 
on the largest hydraulic elevator in the world. It’s just as 
easy as coming down from the tenth floor of an office building 




or shape. Everything—keel floors, 
frames, beams, and angles—is pressed 
from sheet metal, cold, by means of 
automatic machinery that cuts every 
piece to an exact pattern, then punches 
the rivet-holes, thirty or forty at a 
time, and bends every part to its pre¬ 
cise final shape. Building a ship by 
this plan is merely a matter of fitting 
numbered parts and riveting them to¬ 
gether. 

Stretching a third of a mile along 
the banks of the River Rouge, the 
steel, glass, and concrete building in 
which the “Eagle” boats are built, 1750 
feet long, 350 feet wide, and 100 high, 
covers more than thirteen acres in one 
room. 

It is so big that looking at a 200-foot 
ship at the other end of the room is 
like looking at a figure on the stage 


through the wrong end of an opera- 
glass. At one end is a shed under 
which the steel is stacked in piles. 

Where the Boats Are Built 

They are impressively thin, these 
plates—a trifle thinner than the 
plates of regular destroyers. Here is 
another building, a big, open floor, 
on which men are laying down patterns 
on sheets of steel and marking them 
for the cutting and punching ma¬ 
chines; and here are big stamping- 
presses bending certain of the sheets 
and strips into angles and channels. 
Close to the door are the punches, 
making at one blow thirty or forty 
rivet-holes—each at a point precisely 
determined in advance—in the edge 
of a steel plate. 


The entire Ford plant in which the 
“Eagles” are built is nothing but a spe¬ 
cial transportation system. In quantity 
production the work is fed to the work¬ 
man at regular intervals. He does 
one thing only in a standard, deter¬ 
mined time. He has time enough, but 
not time to loaf. If he loafs he is over¬ 
whelmed with an avalanche of work. 

Hence the inside of the main build¬ 
ing looks like a huge railroad station, 
because of the lines of railroad track 
running through its length. There 
are trains of fiat cars, apparently, 
standing on three of the tracks. On 
close inspection, however, what seemed 
to be a train proves to be a single huge 
flat car, or platform, about 225 feet 
long and perhaps 20 feet vide. It is 
upon these rolling platforms that the 
“Eagles” are built. On each of the three 









| 
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The boats are built on flat cars, travel progressively on railway 
tracks from shop crew to shop crew, are thus assembled, and leave 
the building, as shown, in order to be received (flat cars and all ) on 


a launching-carriage. By means of the launching-carriage they are 
transported on rails to a hydraulic elevator which lowers them 
into the water. The drawing shows seven stages of construction 
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Eveiything is pressed from sheet 
metal and then punched for rivet- 
holes, thirty or forty at a time 


The entire factory is a huge transportation 
system. This is the railway on which the 
“Eagles” are carried to the launching elevator 


assembling tracks seven “Eagle” boats 
are under construction at a time—• 
twenty-one in all. The work has been 
so laid out that each ship moves down 
the line in orderly progression, ready 
for a new set of operations to bring it 
one more step toward completion. 

Building Boats on Flat Cars 

The rails lead to a big, heavy-framed 
platform as long as the building is 
wide and as wide as an “Eagle'* boat is 
long. This platform is, in turn, mount¬ 
ed on car wheels, which run on rails 
placed at right angles to those out of 
the building. These rails extend 
several hundred feet beyond the struc¬ 
ture. * \ • 

When an “Eagle” boat is ready for 
launching, it is moved with its plat¬ 
form, trucks, and all, out upon this 
transfer or turntable. That, in turn, 
is hauled across until the rails sup¬ 
porting the boat come opposite a 
pair of rails that lead to another plat¬ 
form, which is apparently supported 
between four large vertical tubes. 

This platform is in reality the lar¬ 
gest hydraulic elevator in the world. 
In many respects it is the most re¬ 
markable detail in the whole Ford 
plant. Its operation is exactly similar 
to that of the ordinary hydraulic 
elevator in a tall building. Plungers 
or pistons moving in cylinders are 
operated by means of the pressure of 
a column of water, this pressure being 
raised by pumps to lift the load, and 
lowered by the opening of valves when 
it is desired to let the load down. 

There are four of these hydraulic 
cylinders, one in the inside of each of 
the four concrete pillars. When the 
platform on its trucks, with the 
“Eagle” boat mounted on the platform, 
is lowered on the elevator, the total 
weight supported by these four 
columns of water is approximately 
2,000 tons, or in the neighborhood of 
4,000,000 pounds. This is a rather sharp 
contrast to the placards so frequently 
seen in the elevators of office buildings: 
“Capacity 3,000 pounds.” 

The building of this elevator proved 
to be one of the most troublesome 


tasks in connection with the construc¬ 
tion of the plant. As a matter of fact, 
there was an “Eagle” bo*t ready for 
launching nearly two weeks before the 
elevator was completed. It was not 
that there was any special difficulty 
involved from an engineering view¬ 
point, but at the point where one of the 
caissons w r as sunk for the concrete work, 
quicksand was encountered. Although a 
very heavy foundation for this partic¬ 
ular pillar was put in, after it had been 
completed it tilted sufficiently from the 
perpendicular to necessitate digging 
down almost to the foundation again 
where the water was shut off by 
means of a coffer-dam, and straighten¬ 
ing the huge block back to a vertical 
position. 

While the “Eagle” boat draws only 
eight feet of water, it was necessary 
to have more than double that depth 
of water in the launching basin, so 
that the elevator itself and the truck- 
supported platform could be lowered 
below the point of the boat's buoy¬ 
ancy. The foundations of the hydraulic 
pillars go down more than thirty-five 
feet. 

Launching Boats from Elevators 

The lowering of an “Eagle” boat into 
the launching basin is as simple as 
descent in an ordinary office elevator. 
After the boat has been floated off 
the truck, the elevator is raised again 
to the main level by hydraulic power, 
The truck is shunted to the farther end 
of the building, and in half an hour the 


six other “E agle” boats on the track from 
which the last one was taken have each 
been moved up a notch, and the plat¬ 
form is baek, ready to receive the keel 
of another ship. - 

Opposite the “Eagle*' plant, theNavy 
department has established a camp 
for the training of sailors who will 
form the crews of the “Eagle” boats. 

;/ 11 

Efficiency of “Eagle’ 9 Boats 

There is no ground to doubt the ef¬ 
ficiency of this type of craft in the 
warfare on the submarine. The splen¬ 
did service that was rendered in the early 
days of the war by the 85-foot motor- 
boats built in America and assembled 
in Canada for the British Navy proved 
the usefulness of small craft. These 85- 
foot boats, however, were really not big 
enough to be fully seaworthy, and early 
in 1917 our Navy DeP a rtment began 
building similar craft, 110 feet lon^, 
and used them as submarine patrols. 

The most efficient work against the 
submarine, however, has been by our 
destroyers, equipped with quick-firing 
guns and apparatus for discharging 
depth bombs. The “Eagle” comes be¬ 
tween the 110-foot chasers and the 
destroyer, and by this time next year 
there will be at least two large fleets 
of them in commission. The Secretary 
of the Navy recently asked Congress 
to authorize the appointment of several 
additional Rear-Admirals, saying that 
he would require the services of at 
least two of them to command squad¬ 
rons of “Eagle” boats. 
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Some German knight wore 
this about 1550. The 
helmet is made as human 
in appearance as possible, 
and at the same time as 
fierce. It has a Hohen- 
zollem look—hasn’t it, 
this headpiece of an old 
knight? TheJapanesecar- 
ri«d out the same idea of 
intimidation in their armor 


Four helmets in the col¬ 
lection of the Metropoli¬ 
tan Museum of Art, dating 
back to the fifteenth cen¬ 
tury. They were evolved 
at a time when gunpowder 
had been introduced, and 
so were designed to resist 
the bullets of early 
weapons. Hence they are 
valuable objects of study 


The Germans are wearing heavy breastplates and the 
English lighter breastplates for attack. Here are three 
Irish Guards wearing German body armor. Is it any 
wonder that the United States army is studying old armor? 


Let Hammer on Anvil Ring 

The Great War has revived 
the use of many medieval 
weapons. That’s why it has 
become desirable to study the 
methods of the old armorers 


i- 





The Metropolitan Museum of Art 
brought this old armorer’s workshop 
of the fifteenth century from Abbe¬ 
ville, France. The anvil dates from 
the early sixteenth century. All the 
tools are old, but are still used to re¬ 
pair armor. On the wall is a bust of 
St. Elol, the patron saint of all 
armorers. The bench vise at the left 
is of seventeenth-century work¬ 
manship. This armorer’s workshop 
is used for cleaning, repairing, and 
in some cases restoring old mail 


Here Daniel Tachaux, Master Armorer 
of the Metropolitan Museum of Art, 
smiles at us. M. Tachaux is one of 
about six men in the whole world who 
has kept alive the ancient armorer’s art. 
He is now actively engaged in assisting 
the United States Army to develop a 
type of armor for our shock troops. 
And so we in the twentieth century 
turn for guidance to such old masters 
of the science of armor design as 
Leonardo, Giulio Romano, Cellini, 
Holbein, Diirer, and Michelangelo 
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’Sliding steel 
plate' 


To be sure, the bank teller is throwing up his hands, but 
his foot, taking the opposite direction, presses a con¬ 
cealed trigger that completely surrounds him with armor 


Why this rapt study of the board? It is a luminous indicator 
that shows what seats are vacant in the theater. When 
you take a chair a corresponding light on the board goes out 


Surround Yourself with Armor When You 

Hear “ Hands Up ” 

T HE up-to-date bank robber will have to steal a march 
on the military geniuses of the age if he has any hope 
of accomplishing his designs. For Mr. Walter Watson 
Arnold, of Dawson, New Mexico, has invented and patented 
an armor-plate cage for bank tellers* 

“Hands up!” says the gentlemanly robber, and Is obeyed 
with the expected alacrity. But the bank official's foot' 
surreptitiously releases a spring that causes sliding doors of 
armor-plate to move into place and encase him. 

Adjustable plates fixed over the openings in a teller's 
cage are connected by a system of cables and pulleys with 
some stationary member attached beneath the desk. When 
not in use, a trigger engages sectional weights applied to the 
pulley. This trigger is connected with the arm of a bell 
crank lever, the other arm of which is connected with a 
rod or cable that is again attached to the foot lever. 


Every Man His Own Usher: For Moving- 

Picture Theaters 

N O longer need the “movie fan” have to stand waiting in 
crowded and uncomfortable darkness until the usher can 
show him to a seat; no longer need he let the usher choose 
his seat for him—that is, if his theater is equipped with the 
“vacant seat detector” invented by John E. Johnson. 

On entering a theater equipped with a vacant seat detector, 
you are confronted with a large seating diagram. Each 
vacant seat is indicated by a light. When, having chosen 
your place, you sit down, you extinguish the light. 

By a simple mechanism, the indicator board is connected 
with every seat in the house. The illumination is obtained 
by perforating the diagram with holes, through which shines 
the light of an electric lamp. Each hole on the diagram, 
representing a seat, is equipped with a revolving shutter 
turning under the influence of an electromagnet connected 
with the corresponding seat. 


The Horse Has a Small Appetite in Comparison with the Caterpillar 


M ANY diminu¬ 
tive animals 
eat more than their 
weight of food each 
day. 

A caterpillar will 
gorge itself on twice 
its weight in leaves, 
while the little pota¬ 
to-beetle manages to 
consume five times 
its weight of juicy 
green things in one 
busy ?iay. 

If a horse ate as 
much as a caterpillar 
in proportion to its 


This is not a monster from the banks of the Ganges, but only a drawing to show how 
big a caterpillar would be if its size had the same ratio to its food as has that of a horse 


size, it would require 
a ton of hay each 
day. 

If a baby were as 
voracious as a young 
potato - beetle, it 
would need one hun¬ 
dred pounds of food 
between one sunrise 
and the next. 

If an elephant's 
appetite outweighed 
him every twenty- 
four hours, not even 
the most prosperous 
circus could afford to 
keep one, 
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Riders of the Air Elephants 


In huge bubbles of gas, a mark 
for hostile bullets, the balloon 
observer watches the enemy 


_ _ __ ■ 

HREE times Sergeant Charles 
Debas of the French army was 
cited for conspicuous gallantry. 
The third time he was cited thus: 

"A balloon observer of the first 
rank, who, during ascensions totaling 
450 hours, has displayed remarkable 
courage and energy. Attacked by an 
airplane at dusk and wounded in both 
legs, he jumped in a parachute, and, 
in spite of his wounds, reported at 
once on the observations that he had 
just completed/' 

The official citation did not mention 
that in his perilous descent the sergeant 
stopped his gushing wounds in order 
to retain sufficient consciousness to 
report observations that might mean 
the capture of a line of trenches. 


Hundreds Lit(c Debas 

Nearly a year elapsed before Debas 
rejoined his old company- -still limp¬ 
ing. When he went up again, last 
April, he was attacked by three enemy 
fliers. The soldiers below saw him raise 
his rifle and fire round after round. 
They telephoned to him to leap for 
his life. No answer. Incendiary 
bullets fired by the German lliers ig- 
nited the huge gas-hag. It came 
down in roaring flames. They picked 
up Debas, dead. 

There are hundreds of such 
men as Debas in the balloon 
Corps of the Allies. No one 
ever hears of their calm 
courage, yet every one of 
them is inevitably a marked 
man. A single incendiary 
pellet in the twenty thousand 
cubic feet of highly inflam¬ 
mable gas that buoys him up, 
and he must leap for his life. 

He has only a pitifully 
inadequate rifle with which to 
fight off an opponent who 
darts hither and thither with 
the unexpectedness and elu- ■ 
siveness of a gnat, and who 
is armed with a weapon that 
fires at the rate of six hun¬ 
dred bullets a minute. To 
escape death he must hook 
the harness that he wears to 
the parachute and step oft 
Into space. 

Will the parachute open? 

He drops a sickening three 
hundred feet before^the great 
umbrella spreads out with 
a report like that of a main¬ 
sail in the wind. 

Why is the captive bal¬ 
loon used at all? Because 


It was Captai n Cao 
qot of the French 
army who improved 
the German sau¬ 
sage balloon and 
made an elephant 
of it. The bag 
that hangs below 
serves as a fin 


it is in direct telephone communica¬ 
tion with the batteries, and because 
It is so much steadier and roomier 
than an airplane that the enemy's 
positions can be minutely observed. 

Unlike a dirigible, an observation 
balloon is not kept in a shed, inflated. 
It is stored, deflated, in a pit covered 
with camouflaged canvas. Just be¬ 
fore an ascent, it is blown up with 
compressed hydrogen gas from steel 
bottles. It is prevented from rising 
during inflation by sand-bags. The 
height to which it may ascend is con¬ 
trolled by a cable paid out by a power- 
winch on a motor-truck. A telephone 
wire runs from the basket to the winch, 
and from the winch to "central.” 

The officer who is to go up straps 
on a harness that can be hooked in a 




When the balloon is fired by an incendiary ballet 
from an airplane, there is nothing for it but to jump 


second to the parachute, adjusts a 
telephone headpiece to his ears, hangs 
his glasses around his neck* sees to it 
that the basket is properly equipped, 
takes his place, and gives the signal 
to 'let go/’ Slowly the straw-yellow 
elephant-like mass floats up. When it 
reaches what seems to be the right 
height to the observer, the winch 
crew receives the order, "Hold*" 

Getting Started 

First of all the observer calls up 
central. _"Give me the chart-room," 
he says. From the chart-room the 
firing is controlled on the ground. He 
drops a plumb-line over the side, and 
notes the position of the balloon with 
reference to a spot directly below. 

Then he says: 

"I'm just over shed four 
of the aerodrome/' That 
indicates his position. 

“My height is 4000 feet/' 
The chart-room can place 
him exactly on the map now. 

“The wind is north-north¬ 
west, blowing twenty miles 
an hour.” Wind means much 
in artillery fire, 

“The reference point is 
the church spire of Sainte 
Marie/' He might have 
used a wood, a cross-road, a 
farm-house. 

. "I'm ready when you are.” 

Now it - is the battery- 
commanders turn: 

"The time of flight of the 
shell will be twenty-two sec¬ 
onds/ 7 The observer notes it. 

A howitzer rears. "Gun 
fired/' telephones the com¬ 
mander. The observer watches, 
"One degree and ten min¬ 
utes right," he telephones 
down, meaning that the shot 
fell that much from the mark. 

Is it any wonder that gen¬ 
erals of all sides seek to bring 
down enemy balloons by 
dispatching airplanes against 
them? 
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You Can Shoot Airplanes 
on Your Vacation 


B ELIEVING that variety is the 
1 spice of life, even in shooting 
galleries, and being heartily tired of 
the regular species, Mr, F. W. 
Thompson, of Atlantic City, has 
invented an airplane shooting gal¬ 
lery, This is arranged to give the 
shooters all the sensations of an 
aerial battle, except the quick fall 
through fopr miles of air after a 
hit. «; 

The shooting platform is in the 
form of an airplane, and it is so con- 
strueted that it can be mechanically 
rocked from side to side. Two large 
propellers in the front, driven by 
an electric motor, send a breeze 
through the machine, which helps 
to heighten the effect* 

The targets are also in the form 
of airplanes, and are suspended from 
an endless belt in such a manner 
that they can be knocked off by a 

bullet* 

% 

The track is undulating, so that 
an erratic motion is imparted to 
the miniature airplanes. 
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Here’s a chance to learn to shoot accurately from an airplane in Full flight, and with¬ 
out danger of falling through a few miles of space as a finish to the experience 



B ETWEEN Elmore and Clark’s 
Gap, on the Virginia Railway, 
there is a stretch of road fourteen miles 
long with a grade of 2,07 per cent for 
the last eleven and one half miles. 
For the first two and one half miles the 
grade is 0.5 per cent. This stretch of 
fourteen miles of single-track road is a 
veritable neck in a bottle; over it must 
pass the entire traffic of the railway. 
Even a short, steep grade materially 
reduces the hauling capacity of a loco¬ 
motive, On a grade of more than one 
per cent, for example, a locomotive 
can haul approximately only one fourth 
as much tonnage as on an absolute 
level. Hence this heavy grade neces¬ 
sitates the use of a large number of 
pusher engines. 

With these facts in mind, it is easy 
to understand why the Virginian 
Railway should have asked a Schenec¬ 
tady firm to build locomotives that 


Three Times the Power of the Ordinary 


can be handled by one engine crew, 
each having the hauling power of 
three ordinary eight-coupled locomo¬ 
tives. Ten enormous freight loco¬ 
motives are now being delivered to 
the railway to meet the requirements. 
These locomotives, which rank with 
the largest in the world, are of a type, 
known to locomotive engineers as 
"Mallet compounds/' A, M. Mallet 
was a famous French designer who 
built the first true compound engines. 

The maximum load a locomotive 
can draw depends primarily on the 
weight carried on the driving wheels. 
A locomotive must have adhesion; 
it must stick to the rails by sheer 


weight if its wheels are not to slip. 
Just how this weight is to be distributed 
is always a nice problem. The loco¬ 
motive that carries its entire weight, 
including that of fuel and water, on 
its driving wheels, can haul the 
heaviest train in proportion to its 
size. It is impossible to concentrate 
all the weight on a pair of driving 
wheels. The rails are not strong 
enough; nor are ordinary bridges. 
Hence the weight must be distributed 
over several more pairs of driving 
wheels. 

Engines are classified according to 
the arrangement of their wheels. 
Numerals indicate the number of 


Ten of these huge engines have been built to haul freight trains up a steep grade fourteen miles 
long on the Virginian Railway, The engine alone weighs 684,000 pounds; the tender, 214,300. 
Such weight may not be concentrated on a few pair^ of driving wheels without crushing tracks. 
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“Of course the aerial pa~ 
trol is expensive/’ says 
the pioneer in this meth¬ 
od of shepherding, “hut 
it will be a good invest¬ 
ment if I save half the 
sheep I lost formerly'" 


Herding Sheep from a 
Flying-Machine 

H ERDING sheep from an airplane, 

, signaling to herdsmen and cow¬ 
boys with smoke bombs and wireless, 
is the latest use for heavier-than-air 
flying-craft developed by J, Stanley 
Smith, a millionaire ranchman of 
Meagher County, Montana* 

Mr, Smith studied aviation in Los 
Angeles. 

“I lost about five thousand sheep 
last year, 11 said Mr* Smith, “and all 
of this could have been prevented by 
the use of airplanes. Sheep, you know, 
always go in herds of several hundred 
each, and by wandering of! into can¬ 
yons and out-of-the-way places they 
are overlooked by the herdsmen, to 
die later from exposure and starvation* 
It takes a man on horseback four days 
to ride from one side of my ranch to 
the other, but I can fly that distance 
in thirty minutes. 

"By flying at an elevation of about 
a thousand feet I can observe every 
herd of sheep on the place* By drop¬ 
ping a smoke bomb I can point out 
lost sheep to my men.” 


Locomotive Is Concentrated in This Giant 

i- 


wheels used (1) in the group of wheels 
supporting the leading end, (2) in the 
group of coupled wheels, and (3) in the 
group supporting the trailing end of 
the engine. Thus 4-4-2 represents a 
bogie engine with four coupled wheels 
and one pair of trailing wheels, and 
4-4-0 an engine with four coupled 
wheels and a bogie. The standard 
heavy slow-speed freight engine of the 
United States is a 2-8-0, known as a 
“Consolidation*" Then there is the 
“Decapod," a 2-10-0 used on heavy 
mountain grades* 

The ten wheels of the “Decapod” are 
coupled in a single rigid wheel base. 


Suppose (and that is exactly what 
railway companies have demanded) 
that still bigger engines than the 
“Decapod” are wanted, how p far can 
the distribution of weight be carried by 
increasing the number of driving 
wheels? 

The locomotive designers found 
that they would have to divide the 
wheels into groups, carry them in 
separate frames, and provide the 
frames with joints so that sharp curves 
could be rounded. Do that and you 
have the Mallet compound, a picture 
of which stretches across these pages* 
Its numerical formula is 2-10-10-2. 


What is the weight that must be 
so carefully distributed lest bridges 
and tracks collapse? For the engine, 
684,000 pounds; for the tender, 214,300 
pounds. Such a locomotive will haul 
on the level a loaded train one and a 
quarter miles long, weighing, exclusive 
of the locomotive, about 17,000 tons. 

To fire such a giant among loco¬ 
motives by hand is utterly beyond the 
capacities of even a superman; five 
tons of coal are burning in the firebox 
at a time. So a mechanical stoker 
must shovel the fuel. The grates, 
too, are shaken, not by hand, but 
by mechanism. Even the reversing 
of the engine is too much for feeble 
human arms; air-power must be used. 



Hence the weight has to be distributed on two sets of drivers, comprising ten wheels each. 
To fire this enormous locomotive by hand is too much even for a superman; it cats up 
coal too fast. A mechanical stoker is installed which does the shoveling for the firemam 
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Hunting the Submarine 
by Wireless 

T HE photograph below shows a 
British armored cruiser at work 
clearing the North Sea of enemy ves¬ 
sels. The star-shaped spreaders are 
the end-supports of two wire “cages” 
forming part of the wireless antenna. 
In addition to the usual aerial wires 
running from peak to peak of the 
ship's masts, cylindrical groups of 
six or eight similar wires are frequently 
extended from the mast-tops, and 
hauled out as nearly horizontal as is 
possible by means of ropes from bow 
and stern. 

These “cages” are sometimes a hun¬ 
dred feet long. The' wires forming 
them are held some eight or ten feet, 
apart by the spreader “stars” located 
every thirty or forty feet along therm 
By the use of these additional wires 
the electrical capacity of the radio 
aerial system is increased. 

It requires not only a well planned 
organization including many ships, 
seaplanes, and observation stations to 
cover such large area, but also a rapid 
and reliable method of communicating 
between them. For this purpose the 
submarine sound signals, heliograph 
and search-light “blinkers,” and radio 
(or wireless) telegraphy are used. 

Only with almost perfect signaling 
systems could the fleet carry through 
such successful strategic operations as 
the raids on Zeebrugge and Ostend. 




A British armored cruiser with wireless equipment, hunting enemy vessels in the 
North Sea. The stars are spreaders for the wires that form part of the wireless antenna 



Not even the weight of this husky young 
man can disturb properly sewn seams 


The Winds Can’t Possibly 
Tatter This Flag 


A s 


SIDE from the muscular develop¬ 
ment of the young man chinning 


himself in a unique fashion, the most 
important feature of this illustration 
is a system of sewing. The flag, one 
of twenty-seven used in the Inter¬ 
national Code, is made up of oblique 
red and yellow stripes, and stands for 
the letter “Y,” 

Any flag aboard ship is played with 
so vigorously by the winds that it soon 
becomes tattered and tom if not made 
properly* Obli questrip :spresen t the most 
^difficult problem. Tostrengthenoblique 

S triped flags, the colors are cut and put 
ogetherin such a manner that the thread 
will parallel the direction of the pull. 



If it is true that 
the pen is 
mightier than 
the sword, 
these knee- 
desks for soldiers 
should make 
Germany shiver 


A Rapid-Fire Writing-Desk 
for Soldiers 

F AIR warning to the censor: 

Increase your office force at once 
or get swamped. The reason appears 
in the latest bit of field equipment for 
our fighting forces—a writing-desk 
that fastens firmly to the leg with an 
elastic band. 

Provided with this desk, the soldier 
has no excuse for not keeping up his 
correspondence, as may be seen by this 
description furnished by the makers: 

The desk is instantly adjusted to 
correct writing position, no matter 
whether you are sitting on a cot, on the 
ground, or standing with your foot 
on the fire-step, on a log, or a fence rail. 
One sheet of paper at a time is removed 
from the desk pocket and slid under a 
close-fitting nickeled clip. There is 
even a candle in a brass holder to 
enable the soldier to write at night. 
















































Why Caviar Costs So Much 




Drawing the seine at a sturgeon fishery 
on one of the Russian inland seas 


They net small sturgeon, but the 2,000- 
pounders are taken with hook and line 


T HAT caviar has been known 
for centuries as a table deli¬ 
cacy is shown by Shakespeare’s 
reference to it in “Hamlet.” It 
is prepared, as a rule, from the 
roe of different species of the 
sturgeon. The best caviar comes 
from Russia. The great Russian 
rivers and seas are centers of 
large sturgeon fisheries. 

The sturgeon is a long-bodied 
fish with five rows of bony shields 
running lengthwise in its body. The fish 
vary in length from about a foot up to 
twenty-four feet, and the weight may be 
as much as a ton. It was considered 
an even greater delicacy in antiquity 
than it is now. In England and France, 
in medieval times, every sturgeon 
caught belonged by right to the rulers. 

The most valuable part of the 
sturgeon at the present day is the roe. 
The best roes come from the sterlet, 
a small Russian 
sturgeon; the 
largest eggs 
from the great 
white sturgeon, 
called in Russia 
the beluga , 
which is one of 
the biggest Rus¬ 
sian species. A 
white sturgeon, 
weighing two 
thousand 
pounds will have 
a roe weighing 
over two hundred 
pounds — a 
small fortune for 
the lucky fisher¬ 
men. 

The best cavi¬ 
ar, called in Rus¬ 
sia ikra, is made 
by rubbing the 
eggs through a 
hair sieve, either 
with the hand or 
by beating them 


Ikra, the best caviar, is made by rub¬ 
bing the eggs through a hair sieve 

with switches. This straining through 
the sieve frees the eggs from the fatty 
matter and fibers. Thus cleansed, the 
eggs are mixed with from four to six 
per cent of fine salt, and form an 
almost liquid variety of caviar. The 
larger the grains, the more fluid in 
substance, the fresher and less salted 


the ikra , the more highly is it 
prized. It is difficult to preserve 
and is made only in winter. 

Pressed caviar is the ordinary 
kind. To make this the roes are 
covered in wooden troughs with a 
brine and packed in linen bags. 
The brine is then squeezed out 
in a wooden press. The pressed 
eggs are packed in small casks 
lined with linen. Pressed caviar 
forms from six to seven eighths 
of the entire Russian production, the 
remaining eighth consisting of the 
more liquid varieties. The substance 
remaining in the hair sieves after the 
fine quality of caviar is rubbed through 
is an important article of food of the 
native population. Astrakhan is the 
great market for genuine caviar. 

The chief constituents of caviar are 
albumen and fat. It is, therefore, 
easily digested and nourishing. Addi¬ 
tional ingredi¬ 
ents spoil the 
delicate flavor of 
good caviar. 

Because of the 
demand for ca¬ 
viar, numerous 
imitations have 
appeared. There 
is what is called 
red caviar, which 
is made from the 
roes of pike and 
carp. 

Along the 
Mediterranean 
red caviar is 
made from the 
tunny and the 
mullet. Nor¬ 
wegians salt the 
roe of cod. In 
the United 
States caviar is 
made in the 
fisheries on the 
Mississippi and 
the Great Lakes. 


Taking out the sturgeon roe from which caviar is made. In Russia women 
did their part in the fish factories long before the day of war work 
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Faking the Supernatural 

How spiritualistic frauds are perpetrated 

By Hereward Carrington 
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He places the white robe in a black 
bag. Then he puts on a pair of 
black gloves, invisible in the darkness 
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The “medium’s” properties are 
hidden in various secret places 
—a hollow chair-seat, the cur 
tains, in the inevitable mandolin 


A DOZEN awed spectators are \ 
gathered around the cabinet of 
the medium. The medium and 
cabinet are searched. Nothing sus 
picious is found. The room is dark 
ened. On the carpet, two feet or more 
in front of the cabinet curtains, a white 
spot appears. It increases in size, 
turns and twists and writhes as if it 
were a thing in agony. It turns and 
tumbles, and grows larger and larger, 
before the eyes of the spectators. 

Finally the thing assumes the size 
of a person. A head and face now 
appear. “Lights” are called for. 
There, standing before the bewildered 
spectators, is a form—clad from head 
to foot in snow-white robes, a turban 
on its head, with flowing black hair. 

The lights are turned down; the 
“spirit” begins to melt; it turns and 
twists again, dwindles and dwindles, 
until at last nothing but a white spot 
is seen upon the floor. The lights are 
turned up. The medium is found in a 
deep trance within the cabinet. No 
sign of the spirit is seen. No explana¬ 
tion of the miracle is forthcoming! 




Gradually he shakes the white stuff 

loose, and it appears to grow. When 
it is well up he darts out and throws 
it robe-like around his own shoulders 

Have we seen a genuine “spirit 
materialization” ? 

I am not now attacking spiritualism 
in any w r ay. My sole object here is to 
expose an old form of fraud in the 
interest of honest spiritualists as well 
as of the public. Most materialistic 
manifestations of the kind here de¬ 
scribed are faked. The forms are so 
crudely produced that it is hard to 
believe that even willing believers are 
fooled. 

The hair, turban, and white material 
are hidden in various secret places—a 
hollow' seat in the chair, the cabinet 
curtains, a hollow boot-heel, a dummy 
W'atch, in the mandolin inevitably used 
for the “physical manifestations,” etc. 


Suddenly a form appears 
clad in snow-white robes, 
a turban on its head, with 
flowing beard and hair 

Under cover of the 
darkness, the medium 
extracts these various 
articles, dons the beard, 
hair, and turban, and 
places the long white robe 
in a black bag, w r hich he has 
also hidden. He also puts on a pair 
of black gloves. 

Lying on the floor well behind the 
cabinet curtains, he stretches out 'his 
hand. The gloved hand holds the bag 
containing the white stuff. Gradually he 
works and shakes this loose. It appears 
to build itself up and grow Then he 
w r orks it upward. When it is well up, 
he darts out from behind the Gffbinet 
curtains, throw’s it about his own 
shoulders, and calls for “lights.” 

The reverse process is similarly exe¬ 
cuted. The medium creeps back into 
the cabinet, lets the robe gradually 
sink to the floor, tucks it into the bag, 
and whips it behind the curtains. He 
then replaces the various articles in 
their hiding-places, and calls for lights 
and an investigation. Nothing is 
found except the medium. 
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Radioing the Message 
to Garcia 


R adio-telegraphy has two 

particular uses in the army: 
to supplement the field telegraph 
and telephone lines, and to receive 
communications from artillery ob¬ 
servers in airplanes. 

In the former service, as soon as 
new territory is captured temporary 
wireless stations are . erected for 
communicating with field head¬ 
quarters until the usual telegraph 
and telephone lines can be estab¬ 
lished. 

Trench wireless stations are gener¬ 
ally discontinued when the gain has 
been consolidated, to use the mili¬ 
tary term. 

In airplane service, the command¬ 



l Lilian Official FlioUwnph; © Undarwonl hjhI Undtpirand 

It was the mining engineer who first used wire-rope railways to connect moun¬ 
tain-peaks* Now the Italians use rope railways to carry their wounded 


Caring for the Wounded 
Amid Mountain-Peaks 

T HE fighting line on the Austro- 
Itallan front extends from the 
Alps to the sea* and much of it lies in 
the mountains* Some of the peaks 
reach a height of six thousand feet or 
more, and many a battery is mounted 
above the vegetation line. 

Nothing but rocks everywhere, cov¬ 
ered with snow and ice the greater part 
of the year—rocks that may, in some 
cases, protect the fighters against 
bullets and shells. But the men cannot 
always remain behind the sheltering 
rocks* When they crawl out 
into the open, they are un¬ 
protected, Digging-in, the 
usual method of providing 
shelter, is out of the question. 

To protect the wounded 
men and the surgeons and 
nurses at the first-aid stations 
on or behind the fighting line 
in the mountains, shelters 
are constructed in protected 
places* The walls are built 
of rocks and sand-bags, the 
roofs of heavy timber cov¬ 
ered with sand-bags* The 
picture above shows one of the Italian 
first-aid stations in the mountains be¬ 
tween the Brent a and the Piave. 

When Our “Fighting Wild¬ 
cats” Begin to Shoot 

T HE thrill that chases up and down 
your spine every time you see a 
platoon of our boys go swinging by is 
backed up by some real, honest-to- 
goodness figures. 

Our doughboy goes over the top with 
a hundred more nickel-coated con¬ 
versational tablets than any debater 
across the way—one hundred more 
rounds of ammunition in his belt than 
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the German soldier, 

American soldiers 
carry 220 cartridges in 
their handy web-belts ^ 
and bandoleers; the 
German infantryman carries 120 
rounds* With the modified Enfield* 
the new service arm, the American 
doughboy can deliver twelve shots a 
minute for eighteen minutes* 


Ucidorfroofj A Underwood 


Canadian signal corps men 
erecting an umbrella-type 
aerial in a tree almost 
aband. tied by its leaves 

ing officer of an artillery unit 
far behind the lines receives in¬ 
formation by radio from observ¬ 
ers in reglage airplanes which 
fly constantly across enemy 
territory. 

The front is blocked off in 
checkerboard fashion, each 
block, or square, being given a 
distinguishing code word or 
number* 

The job of the artillery observer 
in the reglage airplane is to spot enemy 
artillery, ammunition trains, masses 
of infantry, etc., which should be bom¬ 
barded. 

He wirelesses the code number of 
the square to the artillery commander, 
and then sits up near a cloud to watch 
results, and to correct the “spotting 
shots' 1 ' by means of wireless until 
the exact aim desired has been 
achieved* 
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Stuart's famous portrait of Washington, of which his 
adopted son, in “Recollections and Private Memoirs of 
Washington,” says: “Washington, at the time Stuart 
painted his portrait, had a set of ivory teeth that were 
too large and clumsy. Stuart*a mouth is a caricature” 


Washington’s False Teeth 
and His Expression 


Blocking the Sidewalk with 
Drying Spaghetti 


How North Carolina’s Soy 


The Pritchard har¬ 
vester—one of sew 
eral machines in¬ 
vented by North 
Carolina farmers 
for gathering the 
soy-bean crop from 
the growing stalk 


G eorge Washington suffered 

from defective teeth. Before he 
was thirty he had frequent toothaches. 
One by one he had his teeth drawn. 
Eventually he had to use artificial 
teeth—according to some biographers, 
as early as 1789. 

It seems that Washington's false 
teeth were of rather primitive and im¬ 
perfect workmanship, and fitted so 
badly that they caused a distortion 
of the mouth and a consequent change 
of the lower part of the features. 

When Stuart painted Washington's 
famous picture, says P, L. Ford in 
his book, '"The True George Wash¬ 
ington, M he tried to remedy the mal¬ 
formation the artificial teeth had given 
to Washing¬ 
ton's mouth, by 
padding under 
the lips with 
cotton. The 
same biographer 
chronicles that 
in 1796 Wash¬ 
ington was fur¬ 
nished with two 
sets of ‘'sea¬ 
horse” (ivory) 
teeth, and these 
were much better 
fitted. 

The double set 
of ivory-carved 
teeth shown in 
the picture was 
one of the sets 
that a New York 
dentist, Dr. 

Greenwood, made 
for President 
Washington, 


O NLY those who have traveled in 
Italy realize the extent of the 
macaroni and spaghetti industry in 
that country. Everywhere are spa¬ 
ghetti factories. 

The smaller factories carry on their 
work in limited and by no means im¬ 
maculately clean quarters. Lacking 
sufficient space indoors for drying 
their products, the proprietor boldly 
appropriates the sidewalks. 

They set up trestles with poles across 
the tops, and upon these they hang the 
macaroni and spaghetti to let them dry 
in the sun. Scenes like that shown in 
the illustration are common throughout 
Italy, and no one seems to object to the 
blocking of the sidewalks by noodles. 


Beans Are Harvested 

T HE production of soy beans In 
North Carolina exceeds a million 
bushels a year. To harvest the crop 
special machines have been invented 
by the farmers themselves. 

The harvesters thresh the beans 
from the vines as they stand in the 
field. Five types of harvesters are 
made by farmers in North Carolina, 
but a beater with fingers is common to 
all the machines. The beater gathers 
the beans from the growing stalks. 
Its operation varies according to the 
type of harvester. Some beaters 
revolve parallel to the row; others at 
right angles to the row. Some har- 

vesters are 
carried on mow¬ 
ing- machine 
wheels and others 
on common cart- 
w’heels. In some 
the beaters are 
driven by chains; 
in others by gears, 
L, S. Gordon, 
a farmer of Eliz¬ 
abeth City, in¬ 
vented the first 
one. Another 
successful har¬ 
vester is the in¬ 
vention of Her¬ 
man Hardy, of 
Lagrange. 

George E.Prit¬ 
chard, of Eliza- 
bethCity,mvent- 
ed a complicated 
but very efficient 
mechanism. 



A common street scene in Italy. Nobody seems to object to the spa^ 
ghetti manufacturers’ custom of drying their product on the sidewalks 
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and a 12 by 16-ft* house makes a very 
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F or the 

b uilding 
site* pick 
out some shel¬ 
tered spot on 
slightly elevated 
ground, with 
good drinking 
water and plen¬ 
ty of straight 
timber close at 
hand. For ma¬ 
terial, spruce, 
pine, and hem¬ 
lock are the fa¬ 
vorites, but any 
wood may be 
used. The hard 
woods, however, 
ash, oak, etc,, 
are heavy to 
handle when green. When felling your 
timber, pick out trees as straight as 
possible, of uniform diameter. Logs of 
any size may be used, but the diam¬ 
eter should be in proportion to the 
size of the cabin. For the average size 
cabin, logs about 8 in, in diameter are 
the best. 

The logs should he not less than 2 ft. 
longer than the inside dimensions of the 
cabin, to allow for the lock joint at the 
corners. A 10-by-12-ft. cabin will 
afford comfortable quarters for two, 


commodious home in the woods. As 
the method of construction is the same, 
any desired size may be constructed 
from the illustrations. By building 
two separate cabins, about 8 ft, apart 
and roofing over the whole, a double 
cabin, known as the “saddle-bag 
house,” may be erected. Doors and 
windows may be made of a suitable 
size. 

For the side walls of a 10-by-12-ft, 
cabin, 80 logs 8 in, in diameter will be 
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required. Half 
of these should 
be 14 ft, and 
the others 12 ft. 
in length. This 
will build a wall 
about 6 ft, high, 
which may be 
increased if 
wanted. 

All the build- 
ing material 
may be hewn 
from the log, 
but a better 
finish and much 
labor will be 
saved by taking 
along enough 
boards for mak¬ 
ing the door, 
windows, door-frames, and the floor. 
The bookcase, gun cabinet, cupboard, 
etc,, may be fashioned from packing 
boxes. 

Begin the cabin by staking out its 
length and width, and leveling off the 
ground. It may rest on the ground, 
but it is better to sink supporting 
posts about 8 ft. deep, with the tops 
sawed off level, about 6 in. from the 
earth. Place a post at each corner 
and one in the center of each bot¬ 
tom log. 
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The chimney outside of the building is constructed of cobblestones as well as the fireplace within, the connection being made 
through an opening in the logs* Details of the door, windows and window-frames, roof and comers are also here 
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The logs are notched 
as shown to form the 
walls* To keep the walls ■ 
level, use logs of nearly 
the same diameter, or if 
some are tapering, re¬ 
verse the butts to even 
up the building line* 

Openings for the door 
and windows are easily 
made as the work pro¬ 
ceeds* The logs are cut 
off square to butt snugly 
against the frames, and 
nailed solidly* The 
frames may be hewn from 
logs, or boards may be 
used* To avoid difficulty 
in getting special sized 
sashes, it is a good plan 
to buy the windows and 
make the frames to fit 
them while building the 
walls* The sills should 
slope outwards to shed 
water. 

When the side walls 
are 6 or 6J^ ft* high the 
end gables are laid. A 
fairly high-pitched roof 
will prove more weather- 
tight* By running poles 
across, a loft may be 
built in which to store 
away skins and camp 
duffle. For the roof, boards may be 
used, or the trough roof shown at A, 
page 85, may be constructed. For the 
scoops, pick out a few trees of the right 
length and split them through the cen¬ 
ter. Hollow them out by cutting a se¬ 
ries of notches on the flat side, and then 
cut out the wood between the notches. 

The chimney should be built at this 
stage. Construct this of rough stone 
and cement, building it up on the out¬ 
side of the end wall* The foundation 
for it should be 2 ft* in the ground* A 
flat stone will serve for the lintel, or 
you can arch it over by making a wood 
form to serve as a mold* The fire 
crane is of stiff iron, fitting into sockets 
which act as hinges. Embed the 
sockets in the stonework while the 
cement is soft* The important thing 
to remember is to provide a large 
smoke flue, not less than 14 in* square 
with a deep throat to give the smoke 
an easy start* Extend top of chimney 
well above the ridge pole to secure a 
good draft* Pieces of tin roofing sheets, 
or sheets cut from large tin cans, may 
be used to flash around the chimney. 
Insert the edge of sheet between the 
stones. While the cement is soft, bend 
it down and let the end project under 
the ridge pole. Overlap each sheet, 
and the roof will shed water* 

A tamped earth floor is often used. 
A rough wooden floor may be laid by 
smoothing the tops of the logs, but a 
board floor is best. Any cheap lumber 
will serve. In the illustration details 
are given for fitting the floor joists to 
receive a board floor, A good sub¬ 


flqopi plan 


BOX COUERSNG. HOLE. 
TWO FEET IN DEPTH 
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frame with shelves. It 
is only necessary to pull 
down on the projecting 
ends of the base (at C 
and D), which is the 
lower part of the frame* 
The diagram shows 
how the working parts 
are made. The frame 
holding the shelves enters 
through an inside base at 
the number 3 and is hung 
on two cords run over 
pulleys* Counter-weights 
A and B are attached 
to keep the shelves 
within the case. At the 
numbers 1 and 2 turn 
buttons are placed to 
hold shelves in position. 
The case may be made 
in any size to suit the re¬ 
quirements of those using 
it,—J ames E. Noble. 


Floor plan and outside cellar for food, bunks, and camp 
furniture, all constructed of material found about a camp 


stantial door may be made and hung 
on by iron hinges* The door should be 
hung to open inside. 

Single sash windows are best, and 
should be hinged to swing outwards* 
A wooden strut may be added to keep 
the sash open to any desired angle, and 
a hook and eye will fasten it securely. 

Bunks may be constructed double, 
one berth over the other. Camp fur¬ 
niture may be constructed from boxes 
and odds and ends of lumber, A few 
useful devices of rustic form are shown. 


( 


Secret Entrance to the Shelves 
of a Cupboard 

F ROM all appearances the cupboard 
described in this article is not out 
of the ordinary, but the keyhole and 
knob are only for show, as the con¬ 
tents are reached by a secret sliding 



The door of this cupboard is a sham; the 
shelves are dropped through the bottom 


Making a Good Soap 
from Scraps of Fat 

A RE you trying to 
t conserve fats? Then 
you know that one way 
to conserve is to use up 
the scraps of fat in mak¬ 
ing soap* If you have 
tried to follow the direction on a can of 
lye, you were appalled to find that it 
was necessary to accumulate 5J4 lbs, of 
fat* Perhaps, after carefully following 
the directions, instead of ending with 
something you could call soap you still 
had a greasy, curdled, useless mess. 

Do not be discouraged. Next time 
you make soap observe these precau¬ 
tions* Have the fat only just melted. 
Add the !ye very slowly. Make the 
soap in small quantities at first, any¬ 
way* 

Pour into a fruit jar cups of 
cold water. Add to the water the con¬ 
tents of a can of lye. Stir until all the 
lye is dissolved, and allow it to become 
completely cold. 

Try out the fat from scraps of meat 
by heating. Clarify the fat and get 
any salt it may contain by boiling it 
for at least five minutes in several 
times its volume of water. Allow the 
fat to collect, then skim it off. It may 
be melted and strained again. 

Make out of stiff paper or cardboard 
some molds about the shape of a 
cake of laundry soap, but thicker. 
Weigh out }/2 lb. of fat. Heat it just 
enough to melt it—no more* Measure 
out ^ cupful of the lye solution. Add 
the lye to the fat a spoonful at a time, 
stirring well after each addition* This 
should not take over five minutes* 
Keep on heating until the mass is 
fairly thick, then pour it into molds* 
Set it away to harden and ripen, and 
you will be enthusiastic when you use 
your fine floating soap for dish¬ 
washing* 
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MAKES A MOTOR TRUCK OF ANY CAR 


SMITH MOTOR 






I 




“I’ll make that old car pay for itself and the new one, too. Tomorrow it becomes a Smith Form-a-Truck,” 

Copy righted material 
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That Hold Their Edge 


G OODELL-PRATT Hack-Saw 
Blades have fast-cutting qualities 
and long life. They are made of 
the best possible material. Extreme 
care is used in tempering.* 

The unusually high quality of these 
blades is the result of the most advanced 
methods in manufacturing and of rigid 
inspection. Careful, exhaustive tests are 
continually being made to make every 
blade worthy of the Goodell-Pratt stamp. 

Our G brand blades are the best that it is 
possible to manufacture. They are made 
of a special high grade of hot rolled 
sheet steel .025 inch thick, cut so that 
the length of the blade runs with the 
grain. The teeth are formed, sharpened, 
and set by our own special process on 
automatic machines. These blades are 
unequalled for speed and endurance. 
Regular sizes for iron or steel, 8 inches 
to 14 inches long, measured from center 
to center of hole. 14 teeth per inch 

The GP /888 brand is manufactured to fill 
the demand for a more moderate priced 
blade suitable for all-around work. 
Special improved equipment enables us 
to make tiiese high grade blades and to 


sell them at a very low price. We do not 
claim that they are the equal of the G 
brand, but we do guarantee that they 
are of the very highest grade that can 
be bought at the price. Regular sizes 
for iron or steel, 8 inches to 12 inches 
long. 14 teeth per inch. 

The GP/ 777 brand is especially suitable 
for electricians and plumbers. Blades 
will not break even when subjected to 
severe twists and side strains. They are 
made from the best hot rolled steel 
sheets, and have hardened teeth and 
backs, but soft centers. This gives a 
quick-cutting serviceable blade thatcan- 
not be broken by any ordinary use. 
Regular sizes for iron or -steel, 8 inches 
to 12 inches long. 14 teeth per inch. 

Each of the above brands.is also manu¬ 
factured in 8-inch to 12-inch lengths with 
20 teeth per inch for brass or tubing. 

We also manufacture blades for extra 
heavy work and for use in power ma¬ 
chines. These blades are of the same 

quality as our © brand The materials 
we use and the care we exercise make 
possible a standard of excellence known 
and recognized the world over. 


Goodell-Pratt Company 




Greenfield, Mass., U. S. A. 





























90 


Popular Science Monthly 








\ ¥ 


i 


01 
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and Mail This Coupon to 
E, L DU PONT DE NEMOURS & CO 

ADVERTISING DIVISION 
WILMINGTON, P.S. M. DELAWARE 
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Back home he was a trapshooter. At the gun 
club he learned how to hit moving objects, 
ninety times out oi a hundred. 

Stopping a hand grenade in mid-air or drop¬ 
ping a charging Hun is "old stulf 1 for him. 

At the cantonments and aviation camps in 
the IL $* and France regulation 

TRAPSHOOTING 

at clay targets is a recognized part of the training. And 
with enemy trenches a Few yards distant the bayoneted 
trench shotgun is proving a most efficient weapon of 
defense or offense. 

Whether for prospective active service or home defense 
you can learn lo “shoot and hit" at one of the thousand 
of gun clubs in this country. You will be welcomed at 
any chub by good Americans who will loan you a gun 
and teach you how to handle it with skill. 

For address of nearest club and Trapshooting Instruc¬ 
tion Book, check trapshooting in the coupon, sign your 
name and mail it now to 

E. I. DU PONT DE NEMOURS & CO. 

ESIM BLISHED 1S02 


WILMINGTON 


DELAWARE 


l [|! j id dim dih t ui uTrmdTnTmtJTfiVvuliii 

Visit The Du Pont Prcducts Store 
Boardwalk, Atlantic City, N. J* 


The Du Pont American Industries ares 

L l- du Pant dc Nemours & Co., Wilmington. Del* Explosives 

Du Pont Chemical Works, Equitable Bldg.* N.Y., Pyrnsyljn and Coal Tar Chemicals 
Du Pont Fabrikoid Company, Wilmington. Del Leather Substitutes 

The Arlington Works, 725 Broadway, N.Y., Ivory Pyraiin and CkanaUe Collars 
Harrison Works. Philadelphia. Pa. Paints, Pigments. Acids and Chemicals 
Du Pont Dye Works, ~ _ . _ _ 
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Assisting the Oil Feed of 
Small Lubricators 

A NUMBER of small lubricators 
about a plant continually gave 
some trouble when forced to feed 
certain kinds of cylinder oil. The oil 
failed to rise rapidly in the water 
from the feed nozzle, but would 
hang over the nozzle, merging into a 
drop of considerable size. When the 
drop let go it would rise some distance 
and be thrown over on the sides of the 

glass, discoloring it. 
The drop would 
then rise very slowly 
to the reducing or 
choke opening at the 
top. It was appar¬ 
ently no fault of the 
lubricator in con¬ 
struction or applica- | 
tion, because oils of a 
different brand would 
work very nicely. 
The oils which gave 
the trouble, however, 
were perfect in re¬ 
sults as far as lubri¬ 
cating the steam 
cylinders were concerned. It was up 
to the power department to use the 
oil furnished, no matter what minor 
difficulties were encountered, and this 
is the same in many other instances. 

The illustration show's how a piece 
of wire about No. 18 gage w T as soldered 
to the inside of the bracket cap, and 
allowed to extend down into the glass i 
to within about or 3/16-in. of the 
tip of the feed nozzle. The oil drops 
then when free of the oil feed nozzle 
at once engaged the wire and quickly 
flowed along it to the top of the glass 
and through the choke, ' No further 
trouble was experienced with the oil 
or glasses. —F, W. Bentley. 


Use Sandpaper as a Lead Pointer 
and Finger Grip 

LUE a strip of sandpaper of the 
desired degree of grit and about 
2 in. long around a pencil with the 
smooth side out so that it will slide 
with a snug fit on the w r ood. To sharp¬ 
en the point simply slide the paper 




Wire in gage to 
guide oil drops 



A piece of sandpaper 
glued about a pencil 
to make a lead pointer 


pointer forward a little to cover the 
lead and twist slightly with the 
pressure of thumb and forefinger, then 
slide the pointer back to a working 
position and the pointing job is over 
quickly. After a little practice the 
simple act is accomplished almost un¬ 
consciously and without any sensation 
of interruption, and the pointer is ever 
at hand.—W, B. Smith. 



“YANKEE" N9JO 


These “YANKEE” Ratchet Screw-drivers 
actually take the place of your muscles and 
effort in the alternating “grip and let go" 
action necessary to drive a screw. 

Turn to 


on ce 


‘YANKEE ” 


Ratchet 

^ does the rest. It grips on the forward turn 

and releases on the hack turn better than your 
hand can possibly do it with a common screw-driver. 

To draw the screw reverse the Ratchet adjust¬ 
ment with your finger tip. The Ratchet then / 
moves backward, and out comes the screw. I 

With the “ YANKEE" you keep a con tin- l 
uous pressure on the blade in the slot and a / k 
steady grasp on the handle. No excuse for / M 
“losing the slot," I m 

“YANKEE" Ratchet Screw-drivers f ml 
give you three adjustments; Right-hand j Ml 
for driving. Left-hand for drawing, or j Ml 
Rigid. All done with your finger tip, f If 
Rea) savers of time and tire. Polished j If J 
steel blades, nickeled bodies, polished j If 
hardwood handles. / B f 


No. 15 has 
the hand y 
K n u r I c <J 
Washer for 
starting wob- 
b1 y sere w s 
with thumb 
and forefinger, 
wbile hand 
steadies the 
driver. Diam¬ 
eter of blade. 
3. 16 inch. 


tn is fret: 

“YANKEE" 

Tool book of 
i ni p r o v c d 
screw-driving, 
wood - bor ing 
and met a l- 
drillmg and 
tapping tools. 


YANKEE 


Ratchet Screw-drivers 


Your Dealer 


Supply 

You 


NORTH BROS. 
MFG. CO. 

Philadelphia 
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coil, will answer) is fastened under the 
bottom of the chair and connected 
through a contact switch with two dry 
batteries, also fastened under the chair. 
Six fine, black iron wires are sewed 
along the seat of the chair, as shown at 
A in the drawing. 

An unsuspecting friend comes 
in, anticipating a comfortable 
lounge in the big chair; but 
he no sooner sits down than 
^ buz-z-z-z-z, goes the spark coil, 
giving the friend the sensation 
of being pricked by a thousand 
little needles. It is interesting 
to study the methods of arising. 
Some kick their feet out and lift 
themselves by their arms; others 
fall forward and a few straighten 
up; but no matter how they 
do it, none loses any time in 
parting with the easy chair. 

An interesting variation w T as 
effected by replacing the spring 
connection under the chair seat 
by a push-button, wired up to 
an inconspicuous place on the 
opposite side of the room. Much 
amusement is obtained by 
choosing the psychological moment to 
give the button a push. Some unsus¬ 
pecting persons may even be given 
two or three short, quick jogs before 
discovering the cause of their dis¬ 
comfort. 

The contactor can be made from an 
old dock spring or a piece of spring 
brass wdre tacked onto a thin board 
as shown. To make contact assurance 
doubly sure, several such contactors 
may be connected in multiple under the 
entire width of the chair seat. 


Making Tape from Cotton Cloth 
for Electrical Work 

A CERTAIN Middle Western elec¬ 
trical repair shop, owing to a 
shipment of cotton tape “ being' J held 
up, was confronted with the problem 
of obtaining an amount of cotton tape 
of different widths, ranging from one- 
half inch to two inches, sufficient to 
keep its maintenance men at work 
until its order arrived. 

After considerable thought, the fol¬ 
lowing was decided upon as a tempora¬ 
ry remedy. A bolt of white cotton 
cloth was purchased in a near-by dry¬ 
goods store. The cloth was rolled 
tightly on a half-inch dowel, and then 
marked off to the various widths on the 
outside; a band-saw T was used to good 
advantage, cutting the cotton cloth 
into tape. 

As this tape had no selvedge, some¬ 
thing had to be done to prevent it from 
unraveling. Both edges of each roll 
of tape were given a heavy coat of 
shellac, and before it dried the alcohol 
was burned off. This has a sort of semi¬ 
baking effect that tends to strengthen 
the tape; it also prevents the tape from 
curling. 


Watching a Plant Spring Up 
Instantly from Seed 


A RATHER puzzling trick, which 
has often been performed in the 
Far East, is really very simple if you 
know how it is done. The whole 
thing is carried on right out in 
the open and at no time is there 
any covering up of the articles 
used* This is what the observer 
sees: The conjuror places a pot 
of soil on the ground. In the 
center of this he plants a seed. 

Then he tells his audience that 
he has invented a magic liquid 
that will make the seed develop 
and grow into a flowering plant 
all in a moment* As soon as 
the seed is in the soil the demon¬ 
strator takes a jug containing, as 
he says, some of the magic fluid, 
and pours a quantity on the soil. 
Almost at once there arises a lit¬ 
tle plant with leaves and flowers* 

If those standing around have 
any doubts as to the reality of 
the plant he is willing to cut it 
off at the roots and to hand it to 
the doubting Thomases for inspection* 
The trick is such a neat and effective 
one that many people may like to 
know how it is carried out. Glance 
at the pictures and the idea of the thing 
will become plain* In the first place the 
pot has a jar within it. This is placed 
in the center and soil is pressed all 
around the sides. Next a thick piece 
of rounded cork is cut in such a way 
that it will move freely up and down 
in the jar. Into the center of this is 
pushed a sprig of some plant with 
foliage and flowers. To cover the top 
of the pot a circular piece of paper is 
cut. Right in the center the paper is 
divided into slips very much after the 
manner of a stage trap - door. The 
surface of the paper is then gummed 
over and covered with fine earth 
which sticks closely. 

With these objects at hand the pot 
may be prepared for the trick. It is 
understood that the inner Jar is in 
position and that soil has been filled 
in around the space between it and the 
pot. Drop the cork with its piece of a 
plant into the jar. The top of the 
sprig should be just below the edge of 
the jar. If it should be too high, a 
portion of the stem might be broken off, 
and thus the whole trick would be 
exposed. Now spread the piece of 
earthed paper over the top of the jar 
and the pot. A thin layer of fine soil 
may also be added to cover everything 
up* The trick can now be carried 
forward. 

The magic fluid is simply water, al¬ 
though this might be colored to make 
it appear somewhat moie mysterious. 
A real seed is pressed down into the 
soil. Then the water is poured some¬ 
where near to the center where you 
know the paper has been divided. 
You will, of course, be pouring water 


into the jar. As the jar fills, the cork 
bearing the piece of plant rises up¬ 
wards. This pushes its w f ay through 
the paper trap-door, and, in a few 
moments, a perfect little plant has 
appeared* The flowers and leaves are 


The innocent‘looking chair and the elec- 
tncal attachments to make you jump 


The plant attached to the cork rises 
as the water is poured into the jar 


real and it is easy to satisfy the audi¬ 
ence on that point. 

This trick is a very striking one and 
it always impresses people who are 
not “in the know' 1 seeing that no 
covering cloths are used at any 
stage,— 3* Leonard Bastin. 


Electrical Attachments to Make 
a Surprise Chair 

A GREAT deal of amusement may 
be obtained by means of a little 
induction coil and a comfortable arm¬ 
chair. The spark coil giving a 
spark (a larger coil, such as a wireless 
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Fine points of shooting 
which every boy 
should know 


Do you know what the “hip rest” position 
is, and how it helps you aim? 

Do you know where to put your weight in the “kneeling” 
position ? 

Do you know why your body should lie at an angle of 
45 degrees from the line of fire in the “prone” position? 


T HESE are some of the fine 
points of rifle shooting that you 
learn when you join the Win¬ 
chester Junior Rifle Corps, and com¬ 
pete for the famous Winchester Marks¬ 
man and Sharpshooter Medals* 

Every member of the W. J. R. C. 
receives at the very start an authori¬ 
tative rule book on the proper handling 
of firearms. This book not only gives 
rules for the safe, intelligent use of a 
rifle, but goes into the finer details of 
shooting. It teaches you the approved 
positions for firing. It shows you how 
expert Marksmen get best results. 

How to become a member 

It costs nothing to join the W. J. 
R. C, Any boy or girl not oVv r 18 
years is eligible. There are no military 
obligations or dues. The W. J* R. C. 
is purely an honorary organization to 
encourage marksmanship among the 
boys and girls of America. 

Go to W. J. R. C. Headquarters in 
your town. Your hardware or sporting 
goods dealer is probably a representa¬ 
tive. Register your name, and receive 
a free certificate of membership, a 
membership button, and a rule book. 

You then become eligible to com¬ 
pete for the Winchester Marksman 
and Sharpshooter Medals* 


The W, J. R. C. rule book gives full 
details about the conditions of the 
contest—how to secure targets, how 
to make them yourself, how to score, 
how to get the target certified, and 
what sort of score entitles you to the 
medals. All scores must be made 
with a .22 caliber Winchester, and 
Winchester ammunition, or they don’t 
count. 

Organize a local unit 

There are probably a dozen or more 
of your boy friends who want to learn 
more about rifle shooting. Why not 
get together and organize a local unit 
of the National Winchester Junior 
Rifle Corps? 

It makes a lot more fun if all your 
chums are trying for the Marksman, 
and Sharpshooter Medals, too. You 
can start an additional contest to see 
which one of you qualifies first, which 
one second and so on—for you all 
have a chance to win medals- Your 
unit can also compete with units of 
other towns. 

If neither you nor your chums own 
a .22 caliber Winchester, you can buy 
one for a very reasonable sum from 
your dealer, who has a rifle to suit 


every boy's pocketbook. It is really 
much better for each one to have his 
own rifle, but to start off with, several 
of you can chip in and buy a rifle 
between you. 

The right rifle to use 

It doesn't make any difference what 
kind of mode! you buy, but it must be 
a .22 caliber Winchester . It doesn't 
make any difference in your shooting 
whether you get a low-priced single¬ 
shot rifle or a fine repeater . The 
accuracy of a Winchester is in the 
barrel and the same quality of steel 
and the same care in boring go into 
all. No Winchester barrel varies more 
than one one-thousandth of an inch. 

The same care that is taken with 
Winchester guns is taken with Win¬ 
chester ammunition. The two are 
made for each other. 

Get started today. Go to the Win* 
Chester Junior Rifle Corps Head¬ 
quarters in your town and register as 
a member. If you cannot get all the 
particulars there, write direct to the 
Winchester Junior Rifle Corps, 
National Headquarters, 275 Win¬ 
chester Ave., New Haven, Conn., 
U. S. A m Division 862. 



Winchester 
Marksman Medal 


MODEL MG, Take-dcntm Repeating ,22 Caliber rifle. 20-inch 
rent tui barrel* Shoots 3 sizes of a mmitn it ion. T he most poptilar 
.£2 caliber repeater ever placed on the market 



Winchester 
Sharpshooter AS edal 



Take-dtrum J5 1 Caliber Single Shot rifle. .4 low-priced, 
hammerless, light-weight made in two sizes 

"WINCIfESTM 

World Standard Guns and Ammunition 
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When Belgium Stemmed the Tide 


Four years ago the Belgian 
Army, war-worn and weak in 
numbers, confronted the Ger¬ 
mans on the Yser. From Liege 
to the last narrow strip of their 
country they had resisted the 
invaders inch by inch, glorious 
even in retreat. 

At the Yser the Belgians 
performed a signal service to 
the Allied cause by holding the 
Germans while the gaps were 
being closed in the Franco- 
British lines to the rear. 

Four years have passed, and 
the same nations are still at 


death grips along the Western 
front. America, too, is there, 
and has this opportunity be¬ 
cause the Belgians kept the 
enemy from crossing the Yser 
long ago. 

The same unfaltering cour¬ 
age, the same inspiration for 
sacrifice in our army abroad 
and in our citizens at home 
will give us victory. 

The complete mobilization of 
the whole people is necessary 
and the telephone service has 
an increasingly important part 
in speeding the national effort* 


Popular Science Monthly 

A Demonstration with a Home- 
Made Thermit 

A VERY striking and spectacular 
demonstration with a home-made 
“thermit” can be carried out with 
the following materials and directions 
by any boy: 

Mix about equal quantities of alumi¬ 
num dust and red iron oxide —ordinary 
rouge—on a folded paper and place the 
mixture over a battery jar of water as 
shown in the diagram. Prepare the 
paper by cutting a circular piece about 
in- In diameter folding in half and 
then folding in half again. Then it may 
be opened up in the form of a hollow 
cone which will serve as a container 
for the thermit. At the top of the 



Melting iron beneath the surfac of 
water with a home-made thermit 

conical heap of thermit place a little 
magnesium dust and thrust into it a 
lJ/Hrh strip of magnesium ribbon. 
The bottom of the battery jar should 
contain a 1-in- layer of sand on which 
to place a tripod or some other support 
carry' ig a square of sheet iron. The 
square of iron may be 3 or 4 in. below 
the surface of the water. Upon touch¬ 
ing a match to the magnesium ribbon 
the whole mass of thermit will quickly 
ignite and a stream of white hot 
molten iron w ill run into the water 
and striking the sheet iron melt a hole 
through it. If the demonstration is 
made in the evening or in a darkened 
room a very brilliant effect is produced. 

The chemical change consists in the 
union of the aluminum with the oxygen 
of the iron oxide, liberating the iron 
and an immense amount of heat 
energy.—F loyd L. Darrow. 


New Use for an Old-Fashioned 

Coffee-Mill 

T is not necessary to throw away 
that old coffee-mill. Maybe you 
have one in the attic or among the 
material cast into the junk pile. Use 
it to grind those dried pea pods for 
making soup. The Food Adminstration 
now tells us to dry the green pods and 
grind them into a powder for pea soup. 
The old coffee-mill is just the thing 
to do the grinding.—F. H. Sidney, 

'..c:r:-yri:irr.oi nv*_?r 


Afore than 12 3 000 members of the Bell System are in military 
service * Those that remain at home must fill the gaps and do their 
utmost r with the co-operation of the public, to help win the war * 



American Telephone and Telegraph Company 
And Associated Companies 


One Policy 


One System 


Universal Service 


WS.S. 

uiufD w run 
IINXTE& STATES 
CCFVTRNUENT 


BOUND VOLUMES 
of Popular Science Monthly 

The most interesting and valuable book you can obtain 
is a bound volume of Popular Science Monthly. It is a 
history of the World's progress in picture and text. Each 
volume contains over 2 t 000 pictures over 1500 new arti¬ 
cles, handsomely printed in a big book of 960 pages. 

Volumes are now ready as follows:—YoL 88 January-June 1916; 

Vol. 89, July-December 1916; Vol. 90, January-June 1917; Vol. 91, 

July-December 1917; Vol. 92, January-june 1918. 

Price per bound volume, postpaid, $2.00 

Popular Science Monthly, 225 W. 39th St, New York 
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Repairing Broken Teeth on 
Starting Gear of Automobile 

T HE fly-wheel gear teeth which are 
engaged by the pinion on the 
electric starting motor are sometimes 



-Set or cap screws used to fill up and 
form a tooth broken out of a gear 


broken off when the engine “kicks.” 
If this happens, one or two teeth on 
the fly-wheel are broken. 

A simple and efficient repair con¬ 
sists in drilling two holes for each 
tooth, tapping and inserting a set screw 
in each hole, and filing down the set 
screws to the shape of the tooth in the 
gear.—H, C. Kihlstrom. 


Peach Stones Used for Fuel in a 
Fruit Country 

A cider-mill in a certain fruit-growing 
country ran short of fuel one sea¬ 
son and hit on a novel solution of the 
problem. From a cannery in the 
neighborhood the proprietor of the 
mill obtained peach stones, which 
made excellent fuel for the cider boiler. 
The fire from these stones was as 
hot and steady as a nut coal fire.— 
F. H. Sidney. 


Key Patterns for Marking Size 
on Work to Cut Keyway 

I N a certain shop a great many rod 
keys of some few sizes were worked 
up for stock and repairs. As it was 
quite frequently necessary to consult 

the prints for dimensions, a pattern 

of sheet metal was 

made of each dif¬ 

ferent key from the 
prints, and the class 
of the engine and the 
particular brass 
stamped on it at the 
top. A slot exactly 
the width of the fin¬ 
ished key was cut 
in the pattern near 
the top. The dif¬ 
ferent patterns were 
then slipped on a 
ring and hung in the 
tool room. It was then a very easy 
matter to chalk or white the blank and 
scratch the outline of the key for work¬ 
ing in the shaper. The ring of templets 
saved a great deal of necessarily 
taken in consulting prints, and also 
time used to lay out by measurement 
on the blank. The width of the slot 
and the ring afforded no inconvenience 
if one did not care to remove any 
particular templet from the rest of 
them.—F* W. Bentley. 



Gage in tag 
for key size 



Workmen’s 

Weather Proof 

Clothes 

for Hard Wear 


Duxbak is now avail¬ 
able for workmen's cloth¬ 
ing, Duxbak has been 
the leader for outdoor 
wear for fourteen years. 


Duxbak replaces two 
expensive outfits—your 
wool suit and your over¬ 
alls, and will outwear 
both. 


Duxbak utility clothes are comfortable, durable 
and economical and stand hard wear; protect from 
wind and rain; can be worn to and at work—all year 
—except in extremely cold weather 


Made of specially woven, heavy duck fabric and 
rainproofed. 


Just the right clothes for Ship Builders, En¬ 
gineers, Farmers, Milkmen, Miners, Woodsmen, Rail¬ 
road and Baggage men; for Drivers, or other outside 
workers requiring roomy, serviceable, weather-proof 
clothes of moderate price. 


Coat shown is single breasted. Corduroy faced collar and adjustable 
corduroy faced cttjfs. Entire body and upper half of sleeves lined with 
Duxbak cloth. Three large outside set-in pockets with flaps,.and two large 
inside patch pockets. 

Long trousers reinforced from hip (o k ne t and at seat With 
Duxbak cloth; cut full and roomy; two side, (Wo hip and two 
Watch pockets With button flaps ; Idt loops. Trousers can be 
worn with or without leggings or puttees. 

Many styles of Duxbak bats or caps to choose from . 


Catalog No. 15 Free 

Send for Catalog No. 15 with sample of 
material. Illustrates and describes full line of 
outdoor clothes—economical in price. 
Prices and measurement blank with 
catalog. 


Utica-Duxbak Corporation 

fi Hickory St., Utica, N. Y 


material 
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Hole in End of Square for a 
Caging Pencil 

A SQUARE with, a small hole drilled 
in the end can be used for a gage, 
as the pencil point is held in place while 
the square is drawn along the hoard. 



try his painting on other bits of forti¬ 
fication work in concrete. This so 
successfully accomplished the “hid¬ 
ing” of such buildings that it was 
presently adopted on coast defences 
throughout the United States, This was 
the first general use of ” camouflage” 
in this country.—M. C, Wilkinson. 
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Parts from a Discarded Grain 
Binder Make Cate Latch 

T HE parts making up the latch on 
this gate were obtained from a 
binder* If these are not obtainable two 
bars may be forged to take their place. 


A hole drilled on a division mark 
makes a machinist’s square a gage 

In drilling the hole it is best to center it 
on a division, like % in., in. or 1 in. 
This makes the measuring easy to 
figure out on the square when a line is 
wanted at a certain distance from the 
edge.—W. E« Gaines. 


Camouflage Here Bom of a 
Boy’s Reading 


A s 


S an example of how odd bits of 
scientific reading sometimes bear 
unexpected fruit the following actual 
experience of one person is of 
interest. A good many years 
ago a small boy read a tale 
of how a company of German 
troops had marched within 
forty feet of a small cannon 
which had been placed amid 
some brush and had failed 
to see it because the cannon 
had been daubed with splot¬ 
ches of paint of various colors. 

The small boy grew up, and 
about eight years ago was a 
civilian engineer overseeing 
Government fortification 
v/ork. It was necessary to 
paint a small, but important 
building, which was a part 
of the coast defenses, because 
the white concrete was visible 
from the ocean and could 
have been seen from enemy 
ships. Remembering the 
story of the painted cannon, 
the engineer asked permission 
to paint the building accord¬ 
ing to his own ideas. The 
concrete was splotched with 
paints, whose colors as nearly 
as possible reproduced those 
of the brush and stones of the 
surrounding hills. This re¬ 
sulted in a building that could not be 
distinguished at a comparatively short 
distance. The odd appearance of the 
building excited much ridicule; but 
soon after the engineer was told to 


A Home-Made Portable Repair 
Stand for the Shop 

I N garages and repair shops this 
portable rack is a great convenience 
when overhauling motors, transmis¬ 
sions, rear axles, shafts, gear boxes, pul¬ 
leys or other pieces of machinery. 

Make the frame and cross braces of 
good, straight-grained spruce, or a 
similar tough wood. A wood possess¬ 
ing strength of fiber is more essential 
than one which is hard and brittle. 
Make the side irons of ordinary band 
iron of correct height and drill were 
holes as shown. Use 5 by r>-in. angle 
irons for the horizontal adjusters and 
make the supporting plates of the same 
band iron as that used for the side irons. 
The holes are drilled as shown. Pro¬ 
vide very large casters for each post. 

If a series of long machine parts are 
to be handled, a pair of center posts 
will be necessary, as the span should 
not exceed 4 ft. As the irons, with 
their holes, are easily and quickly 
shifted from one to another, up or 
down on the right or left and on top, 
they make a universal adjustment and 


MOT OR 


4 BOLT 



Pieces of bar iron used on a binder were 
fabricated to make this handy gate latch 

The latch is worked by raising or lower¬ 
ing the top bar. The holes in the lower 
bar come in handy, as by moving the 
lever back or forward and setting the 
bolt in the right hole the distance be¬ 
tween the gate and the fence post can 
be covered.—H. V, Stanley. 
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Dimensions for the construction of a portable stand which is 
adjustable for use in various capacities about a shop and garage 


almost any piece of mechanism may 
be held in a convenient position for 
work. The entire apparatus can be 
moved from one place to another in 
the shop*— P. P. Avery. 


Preparing Silk and Coating It 
for Photographs 

G ET some China silk and wash it 
T thoroughly to free it from the 
dressing. Care should be 
exercised in washing. The 
silk is then immersed in the 
following solution: common 
salt, 4 parts; arrowroot, 4 
parts; acetic acid, 15 parts; 
distilled water, 100 parts. 
The arrowroot is dissolved 
in the water by warming it 
slightly, and the remaining 
ingredients added. 

A second solution is pre¬ 
pared consisting of 4 parts 
of tannin in 100 parts of dis¬ 
tilled water, and the two 
solutions are thoroughly 
mixed. 

The silk should be permits 
ted to remain in the mixture 
for three minutes, after which 
it should be hung carefully 
on a cord to dry. A sensitiz¬ 
ing mixture consisting of 90 
parts of silver nitrate, 1 part 
of nitric acid, and 750 parts 
of distilled water is prepared. 
The silk is floated on the sur¬ 
face of this solution for one 
minute, hung up until super¬ 
ficially dry, and subsequently 
pinned out on a flat board 
until completely dry. These 
operations must be necessarily carried 
out in a dark room. 

After these preparations the silk is 
printed, washed, and toned in the 
usual manner. 
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Dry Batteries 

Boys and their elders —both 
use Columbia Dry Batteries. 
For these fiery little bundles 
of electric energy will run a 
toy—or a mammoth truck or 
tractor. They put M go tp into 
autos and motorboats, and 
stationary engines. They light 
up lanterns; ring bells; make 
telephones speak up — both 
toy and regular kinds. 

The biggest battery factory 
makes Columbias — has made 
them, in fact, for a quarter cen¬ 
tury and more* Into every cell is 
packed all the power that expert 
knowledge can put there, 

Columbias are used for every bat¬ 
tery need—and everywhere. 


Storage Batteries 

First, we build Columbia 
Storage Batteries right. 

Second, we appoint Columbia 
Service Dealers everywhere to 
inspect, water, or charge your 
battery. If it must be taken 
apart, the Columbia Service 
Dealer will forward it to a nearby 
Columbia Service Station, where 
only skilled specialists ere author¬ 
ized to make repairs. 

Third, we guarantee Columbia 
Storage Batteries to do definite 
work for a definite period—and 
we furnish another battery with¬ 
out extra cost if the first battery 
fails within the guarantee period. 
This straightforward guarantee 
is made possible not only because 
of the 18 distinctive features em¬ 
bodied in the Columbia, but also 
because of this definite service 
plan. Any Columbia Service 
Dealer or Service Station will 
be glad to tell you why you 
will profit with tfiis unique 
Columbia Storage Battery 
Service for your car. 


Though they cost no more, Co¬ 
lumbias last longer. Fahnestock 
Spring Clip Binding Posts, no 
extra charge. 


NATIONAL CARBON COMPANY, Inc. 

Cleveland, Ohio 

In Can&da Columbia BattrrUs are tnadf and sold by 
CdWtrtrt Sational Carbon Co., Limittd, Toronto, Ontario 
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Look for the Sunburst onihe Can 


You can stop that radiator leak 
in live to ten minutes, without 
tearing down the radiator, hv 
simply pouring Liquid Radiator 
Neverleak into your radiator 
and letting it mix with the 
water. It makes a repair that 
will stand up under all condi¬ 
tions, just as good and often 
belter than soldering. 


Radiator Neverleak automat¬ 
ically forms a hard, insoluble 
coating over the leak. It is 
guaranteed not to clog of impair 
the cooling system in any way. 
It is not a meal or cement but 
a liquid which stays in solution 
with the water, always ready 
to stop the leak. 


Mends Cracked Water 
Jackets 

Radiator Neverleak is so effi¬ 
cient it actually heals cracks in 
water jackets—in fact, it stops 
leaks in any part of the water 
circulation system. It also 
tends to prevent the formation 
of rust and scale. 


You simply cannot afford 
to be without it 

Think of the saving in time. 
Think of making a repair in a 
few minutes with a 50 c or 75 c 
can of Radiator Neverleak—a 
repair that would ordinarily 
cost you from $10 to $ 25 - We 
guarantee satisfaction or refund 
your money. 


Get the genuine Radiator 
Neverleak in the green and 
yellow can. 

Ford size * * 50c 

Large size * - 75c 


“Look for the 
Sunburst on the 
Can, M 

Mad c by “The 
Liquid Veneer 
People" —a 
guarantee of 
satisfaction. 

BUFFALO 
SPECIALTY CO. 

3AS Ellicott St., 
BUFFALO, N. Y. 
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Simple Designs for Sheet Metal Working 

XVII*—Furnace and ventilating. Pipe 
patterns developed by triangulation 


By Arthur F, Payne 

Director of Vocational Education, Johnstown, Pa. 



marked on the sketch. There would be 
another large triangle on the end op¬ 
posite triangle C, but as it is only 
necessary to develop one half of this 
pattern on account of the two halves 
of the boot being alike, no attention 
will be given to the other half. 

We now have to lay out the small 
triangles. This is done by dividing 
one half of the circle in the top view 
into eight equal parts as shown in the 
drawings. Connect the numbered 
points of the circle with the corners of 
the rectangle F and J . From the top 
circle project the numbered points 
down to the front view, then connect 
these points with the corners J and F, 

Now we are ready to develop the 
pattern. As stated before, we need to 
develop only one half, so we will 
start with the center line of triangle D 
of the top view. Project over to the 
right one half of the line F-G . Now 
we must get the true length of the 
center line dividing triangle D, We 
can get this from the front view, al¬ 
though it is soinew-hat difficult to 
understand. The line F -1 of the front 
view is the true length of the center 
line of triangle D r so we lay that off on 
the pattern as shown in the drawing. 
The explanation of how it is that the 
line F-l is the true length of the center 
line is: First, the line F-l as shown is 
not its true length* Because the bot¬ 
tom is receding from us it is “fore¬ 
shortened 1 f as explained in the August 
Number of Popular Science Month¬ 
ly. If we had one of these “ boots* * 
actually made up in tin, and could cut 


N OW we have a good start in that 
most interesting branch of pat¬ 
tern development, “triangula- 
tion/ # The illustration shows the 
development of the pattern for a 
“45-Deg. Single Boot." This is a 
transitional piece, as the pipe is trails- 


Center fine 


*£5 * M 11 jsTTTTTsi tenter 

A common problem in furnace and 
ventilation work—a single boot 


posed from round to rectangular at 
an angle of 45 degrees. This is a com¬ 
mon problem in furnace and ventilat¬ 
ing work. 

First, draw the front view A and 
the top view B . Next lay out the 
large triangles as described in preced¬ 
ing articles. You will remember that 
the method was to imagine that we 
laid a rule on some straight part like 
the upper part of triangle C of the 
front view, and move it towards the 
bottom. The rule would touch only 
the part outlined by the triangle C. 
Again, if we laid the rule on line 
G-F of the top view and moved it 
downward it would touch all parts 
of triangle D, In similar 
manner we would lay out tri- & 
angle E on the short side of 
the boot. This triangle E c 

cannot be seen on the front / ^ 
view or the top view; it is F 


Halt 


patter nx 
0 

"-If 3 

.—A 


A ninety-degree single boot is another transitional piece, the development of which will puzzle 
many an earnest trade worker. The steps are materially the same as for the first problem 
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it exactly in half along the center line 
of the top* the front view of the cut 
would look exactly the same as the out¬ 
line of the front view; this would show 
that the line F-l of the front view is 
the true length of the center line of the 
triangle D. 

Next, we connect the end of the pat¬ 
tern center line and corner F * Now 
we must obtain the true length of 
line F-2 and its proper location on the 
pattern. This can be obtained by the 
same methods as described in the last 
two issues. Briefly the method is: Think 
of the line F-2 of the top view as the 
base of a right triangle* and the line 
F-2 of the front view as the altitude 
of that triangle, the third side, or 
“hypotenuse,” is the true length line 
we want. To draw the true lengths 
triangle, project the height of the 
“boot” from the front view over to 
the left as F-K , Take the distance 
F-2 of the top view and set it off as 




Next time you sit near 
a man who lights a pipe, 
just notice his look of 
solid comfort. That look 
says more than words 
could say. He’s at peace 
with the world. 

You yourself can draw 
that same kind of pure 
content from a 


TRADE 


MARK 


THE UNIVERS 


I PE 


For pure content 
—a good pipe 



Change boot from oval to rectangular 
form, using same methods to make pattern 

K-2 of the true lengths, the dotted 
“‘hypotenuse” line F-2 of the true 
lengths is the true length of the line 
F-2. Now to locate it on the pattern, 
take the distance 1-2 of the top view 
circle, and set it off as 1-2 of the pat¬ 
tern by drawing a short arc, take the 
true length line F-2 and draw another 
arc from F so that it crosses the short 
arc. Where the two arcs cross is 
point 2 of the pattern. Do exactly 
the same with lines F-3 f F-4 f F-5. 

To lay out the pattern triangle C, 
take the distance F-J of the front view 
which is the true length of that line, 
and from F of the pattern strike an 
arc. Now get the true length of the 
line J-5 by projecting the height from 
the front view to the left as line J-M, 
then set off top view distance J-5 as 
M -5 and J-5 will be the true length cf 
J-5. With this distance strike an arc 
from 5 of the pattern so that it crosses 
the arc from F, then connect J and 
5 of the pattern and side triangle C 
is complete on the pattern 

Repeat the process for the lines 
J-5, J-6, J-7, J-8, J-9, and for the half 
side E , and the half pattern will be 
complete. To "et the full pattern, 


It smokes cool and clean and sweet 

as a breeze through the pines. The 
well catches all moisture and stray 

tobacco. There is no bubbling or 
wheezing. No tobacco comes into 
your mouth.- The upward opening 
in the bit sends the smoke away from your tongue. 


The W, D. C, triangle 
trade-mar^ has been the 
sign of supreme pipe 
value Jar more than 50 
years. It is on pipes of 
every style, size and 
grade. Price far price * 
there is no better pipe 
than a W. D . C 


Every Wellington is made of genuine French Briar, 
seasoned by our own special process. It breaks in 
sweet and mellow, and is guaranteed against cracking 
or burning through. All good dealers sell the Well¬ 
ington in many sizes and grades from 75 cents up. 

Choose yours—it will make good. 

WM. DEMUTH & CO. New York 

World’s Largest Pipe Manufacturers 


9 CORDS IN 10 HOURS 







nr OSE han, m nun of the woohs* s* 

bockicbe. Send for I'lCtiE catalog No. HI20 idum-iim 
and latest iniprovomenteu Kirut ordt.fr gets agency. 

Filditj timing Machine Co., fSI Weal Harrison SL P Chicago, IIL 


CONVERT YOUR BICYCLE INTO A 

MOTOR-CYCLE 

Best hill d ini her. Most reliable. 
More STEFFEY'S In use than 
fell others. U WEST PRICES. 
Cash or instalments, Send Stamp for circular. 

Agents wanted. 

Steffey MIg. Co., Dep't S., 5025 Brown Street, PhiU., Fa. 









A complete course fn SHOW CARD AND SIGN WRITING absolutely FREE! If 
you purchase small assortment of our NEW AND WONDERFUL NOBEMA 
READY TO USE SHOW CARD AND ARTIST COLORS. A unique of^er for a 
limited time. Grasn this op port uni tv to learn fascinating and prof table trade. 
Dig Money If operating SIGN SHOP, or easily net from £7 to |12 daily. Any one 
can learn hy our course, young or old- The demand la great for lettered’s, informa¬ 
tion free. BUT WOULD APPRECIATE YOUR SENDING US PELF ADDRESSED 
stamped ENVELOPE for illustrated, circulars, etc., to avoid delay and mistake#In 
addrrewjfLg, A SPLENDID Prtifvsslon for Ladles . Write right now. 

NOBEMA MANFG. CO. fm Granville Aw.. CHICAGO, ILL, 







































Popular Science Monthly 

trapezoid B , The easiest way is: 
Take distance 1-X of the top view and 
strike an arc from 7 of the pattern* 
Take the distance J-P of the top view 
and strike an arc from / on the pat¬ 
tern* Now draw the auxiliary line 
J-X on the top view, get its true 
length on the true length triangle, 
then take the true length and from J 
on the pattern strike an arc inter¬ 
secting the arc from 7, Now take the 
distance J-l of the front view, which 
is the true length of P-X of the top 
view, and set off as P-X of the pattern 
by striking an arc from X intersecting 
the arc from J* This will complete 
the half pattern. 


the half pattern must be folded over 
on either one of the center lines* 

The “Ninety Degree Single Boot” 
shown in the illustration (Fig. 2) 
is another transitional piece, the de¬ 
velopment of which has puzzled many 
an earnest trade worker. 

The steps and method for this prob¬ 
lem are exactly the same as for the 
preceding problem, First, draw front 
view A and top view B * Second, lay 
out on the front and top views the 
large triangles C, D , E * Third, lay 
out the small triangles by dividing 
the top circle and drawing lines from 
the circle points to the corners F and 
J * Right here we find a rather puzzling 


it your pencil 
work is to be always 
up to top speed, top 
efficiency, you’ve 
got to have a pencil 
not only of the best 
quality but of the 
degree of lead ex¬ 
actly suited to your 
work. 


Center line 
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is proclaimed by artists, 
architects, engineers, 
business men and other 
connoisseurs, as a real 
American achievement. 
The strong, long-wear¬ 
ing leads do not easily 
break or wear down 
quickly. Their respon¬ 
siveness makes your 
work less tiring and 
quicker. First of all 
specify the Eldorado; 
then be sure you are 
getting the right grade. 

How to find your grad*. Note 
in the chart below that 6B ia the 
softest, 9H the hardest and HB is 
medium (the degree most used in 
general work). Select the degree 
yon think will euit your work and 
your liking* If not exactly right, 
next time choose a grade harder or 
softer. When you have thus found 
four degree, specify It every time 
and you will always have pencil 
satisfaction. 


point. The points F and J are easily 
found on the front view, but on the 
top view we find what is apparently 
one point lettered F and ,/, but there 
really are two points there, one di¬ 
rectly under the other, point F on 
top and J underneath. This will be 
understood, if we consider that if 
we were looking down line F-J of the 
front view from the top, all we would 
see is a dot. Fourth, lay off the 
true length triangle as described before 
and then start on the pattern using 
exactly the same methods as described 
for the problem illustrated by Fig* 7 P 

In problem Fig. 3 we again use the 
same steps and methods, the only dif¬ 
ferences being that this boot changes 
from oval to rectangular where the 
others have been from round to rec¬ 
tangular. We also find that it is bet¬ 
ter to lay out this boot into two large 
trapezoids, and two large triangles 
instead of four large triangles and 
several small ones as in the preceding 
problems. The geometrical definition of 
a trapezoid is a “quadrilateral which 
has only two sides parallel.” A trap¬ 
ezoid is shown in the drawing. We 
also make use of an auxiliary line 
J-X* We have used these auxiliary 
lines several times earlier in the series. 

To avoid confusion, the steps will 
be given very briefly. Draw front 
view A and top view 7 B* Lay out the 
triangle C and the trapezoids D and E. 
Lay out the small triangles. Get the 
true lengths and lay out the pattern 
as described before* When you come 
to the J-l of the pattern, you will 
have difficulty in laying out the half 


An '‘Offset Single Boot” is shown in 
Fig, 4 and it looks like a very difficult 
pattern to develop, but it is no more dif¬ 
ficult than the preceding problems, and 
is developed in exactly the same way. 
If any of the readers have any diffi¬ 
culty with these problems, it is earnest* 
ly advised that they read over again 
the explanation of the fundamentals 
of triangulation in the August issue- 
It is the intention of the author and 
publishers to supplement this series 
with other material w hen the series is 
completed, and to publish all the 
articles in book form. In case our 
readers desire more light on any 
particular problem or explanation* 
it will be a favor to the author if they 
will communicate with him, as it is 
his purpose to make this series as 

clear, concise, and logical as possible* 

(To be continued) 


Making Mechanical Drawings 
on Glass Lantern Slides 

T HE magic lantern is generally 
used now only at technical lec¬ 
tures, explaining, by means of glass 
slides, details of mechanism, piping, 
mathematical problems, and the many 
things that the lecturer alone has use 
for, and that perhaps for one occasion 
only. Some squares of ground glass 
should be procured (ground on one 
side only) and the drawings made upon 
the ground surface with a hard lead 
pencil. When the work is finished, 
a coat of varnish is spread over* con¬ 
verting the ground glass into a trans¬ 
parent glass with a fixed drawing upon it. 

Copy rig ta'ted rnafeii 


Send tea 16 c in stamps now. ftpecifyino 
the dfffTcoG you want and we will send 
you fuIMcnsth sample* worth double 
the money. 


CB") Varying degrees of H Hard 
$B> extra softness— 6B 2H Hard 
4BJ softest. 3H Very 

3B Extra soft and black, 4H Extra 
2B Very soft and black* gjjl Va; 
B Soft and black* yjjIdegt 

HB Medium soft* SH( , e 

F Firm, «1 h * n 
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LEARN 


BIGGER 

OES 


No matter what your occupation, one 
will quickly fit you for a bigger, better- 
Any set you select will be sent for seven t 


of the home study sets listed below 
paying job than your present one, 
lays’ examination, shipping charges 
collect, and it you decide to buy you 
may pay the rock-bottom price at 
the rate of only 50c a week. Grasp 
this splendid opportunity! Learn, by 
a little spare-time reading, to fill 
bigger shoes. 

These books are the work of recog¬ 
nized authorities. They are written in 
plain, easily-understood language, and 
contain thousands of photographs, 
diagrams, charts, etc., that make diffi¬ 
cult points as simple as A-B-C. Hand¬ 
somely and durably bound in half or 
full morocco leather, gold stamped. 
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An Emergency Lamp for Traffic 
Regulating Post 

U SUALLY only one lamp of large 
candle-power is placed in the 
traffic pedestals used as danger signals 
at street intersections, and should 
this lamp burn out, as frequently 
happens, the post at once becomes a 


The Use of Aluminum as a Hone 
for Steel Tools 


Civil Engineering - - - 


Vols* 

ft. 

Pages 

3000 

Size of Pago 

7x10 

Ulus. 

8000 

Reg, Price Spe 

845.00 
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The post with the 
lights and the 
wiring diagram 


menace rather than 
a warning to the 
automobile driver* 
The accompanying 
illustration gives a 
means to obviate 
this danger in a 
very simple manner. 
Instead of placing 
only one lamp in 
the red globe, one 
of large candle- 
power could be used as the main lamp 
and a relay inserted in its circuit* 

' A lamp of smaller candle-power would 
be connected to one side of the line 
and to the contact point of the relay, 
while the armature of the relay would 
be fastened to the other side of the 
line. 

When the main switch is thrown in, 
the current flowing through the large , 
lamp will cause the armature of the 
relay to be drawn over, leaving the 
emergency lamp circuit open. In 
case the main lamp burns out, however, 
the armature, actuated by a spring, 
will throw the emergency lamp in 
circuit* In this manner the pedestal 
will be illuminated at all times, and, 
because of the fact that tw T o sizes 
of lamps are used, a patrolman or 
light inspector can tell at a glance that 
a new main lamp is needed, in case 
It should burn out*—C. Bach, Jr* 


Foreman or Superintendent 
$1500 to $5000 Yearly 


Gvil or Electrical Engineer 
$2000 to $5000 Yearly 


Office Manager or Auditor 
$1800 to $5000 Yearly 


A LUMINUM will put a fine edge 
* on cutting instruments, such as 
surgical knives, razors, and similar 
articles* Its action is analogous to that 
of a razor hone of the best quality. 
When steel is rubbed on the aluminum, 
as, for example, a knife-blade, the latter 
metal disintegrates, forming a very 
fine powder of a greasy quality that 
clings to the steel with great tenacity, 
thereby assisting in cutting away the 
surface of the harder metal* So fine 
is the edge produced that it cannot be 
made any finer by the use of a strop, 
which used in the ordinary way will 
tend merely to round the edge. 


SEND NO MONEY! 

Well gladly send you any set of books For seven days' 
examination, shipping charges collect. Examine them 
carefully—use them at your work for an entire‘week. If* 
at the end of that time, you feel they aren't worth far 
more than we ask, send them back to us. If you keep 
them, pay the specially-reduced price on the easy terms 
explained below. 

r* g *| ¥1^ ¥ Yea, if you decide to 

f if* /¥ W PP f? keep the set you have 
W rr selected, simply send 

$2 within seven clays and S2 a month (50c a week) there¬ 
after until the present Jow price has been paid. Have 
you ever heard of a more generous ofer? 

Remember you take no chances whatever—you are not 
obliged to keep the books if you do not care to buy. 
This offer is open to every man living within the bound¬ 
aries of the U. S, and Canada. Mail the coupon now—- 
before you turn the page. . 

AMERICAN TECHNICAL SOCIETY 

Dept. X-1207 CHICAGO, U. S. A. 


SPECIAL DISCOUNT COUPON 


AMERICAN TECHNICAL SOCIETY, M. X-1207. CHICAGO, O.S.A. 


Blcgscscnd mesetoi, 


(of t DAYS* wamlttaiton, sKippiajtch^rrc? eollect. I wifi 

cxamiucl lh<5 bucks thorough ty acid, fI satisfied, tvjLl pend $2 
within 7 days and enth month until I have paid the SDecial 

r ice oi,*,.MMM.. If I decide not to keen the bunks, 

will notify yuu at once and hold them subject to your 
order. Title D It to pass to me until the Set is fully paid luf. 


Name....*..* 

AnnRnss,*.. 

Rf.ferenCk* 
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Venus 

▼PENCILS 

'T'HE first 
time you 
try a VENUS 
Pencil you’re 
amazed at it’s 
won d erful 
smoothness. 

4 

And after 
you’ve used it 
othef* kinds 
don't seem 
worth while ! 

17 black degrees. 

6 B softest to 0 II hardest. 

Arid hard and medium copping. 

All perfect. 

FREE! 

C except Ptttlni and past at*) 

Send 6c in stamps to 
cover actual cost of 
packing and postage 
and we'll send FIVE 
trial length V E N U 5 
Pencils and VENUS 
ERASER for test! 


American Lead Pencil Co. 

246 Fifth Avenue, New York 

and Clapton, London, Eng . 


A Twenty-Five-Mile Electric 
Signal Projector 

C ommunication is one of the 

most important functions of that 
branch of our army known as the 
Signal Corps. Thousands of boys are 
anxious to train themselves in this 




Box containing the batteries, lamp, re¬ 
flector, and the key to break the circuit 

highly specialized field, but have 
difficulty in obtaining the necessary 
equipment, particularly now that wire¬ 
less is forbidden to amateurs. 

Any clever boy may, however, with a 
saw, a hammer, and some inexpensive 
materials, construct a signal outfit with 
which it is possible to send messages a 
distance of 25 miles on a clear night and 
about 3 miles during the day. 

The projector consists of a Mangin 
mirror, four inches in diameter, an 
automobile headlight mazda lamp, four 
dry batteries, and a telegraph key. 
Mangin mirrors may be obtained at 
many dealers in automobile supplies, 
or, perchance, an old acetylene-gas 
headlight may be robbed of its mirror. 

Four standard No. 6 dry batteries, as 
ordinarily used for door bells, a tele¬ 
graph key, a mazda automobile head¬ 
light lamp (1A amperes 6 volt G-12 
bulb), a socket for the lamp, and a little 


Upper sector* 
of right aide 


Upper section 
of front 


--I ► 


Lower section 
of right side 


■1/* 


Lower section 
of front 






Dimensions of the sides and front of 
the box for the light and batteries 


flexible wire can be obtained at almost 
any electrical supply store. 

The function of the Mangin mirror 
is tljat it will project a narrow beam, all 
light originating at its focal point, i, e*, 
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a point opposite the center of the mir¬ 
ror and in the 4 in. size about 2 in. in 
front of it. This point may easily be 
determined by moving the lighted 
lamp around until the mirror projects 
the smallest spot of light onto a wall a 
few feet away. 

When the narrow shaft of light thus 
emitted is trained directly at an ob¬ 
server many miles away, the brilliant 
mirror becomes clearly visible, though 
no measurable amount of light is de¬ 
livered on the observer* Then by 
causing the lamp to light for long or 
short periods by use of the telegraph 
key, signals may be sent in the regular 
Morse or continental code. By closing 
the switch on the key, the projector 
may be used as a land lantern. 

The equipment may be conveniently 
mounted in a simple wooden box, as 
shown in Fig, 1, The lumber necessary 
to construct this box consists of the 
following, preferably of oak: 

2 pieces- 534 by $A by 34 in. 

i piece.534 by 434 by J4 in. 

I piece.., --5A by by J 4 in. 

i piece. 5 A by 10J4 by A hi. 

i piece.5 by 5 by in. 

1 piece.5 by 4 by in. 

1 piece..... 3 by 6 % by 34 jn. 

1 piece..,, .5 by ioH by J4 in. 

Four small hinges are required, 
though pieces of leather or canvas may 



f--n 

Top* insert, and left side dimensions 
for the box with location of light hole 


be used for this purpose, if desired, A 
pair of hooks and eyes are handy to 
keep the doors closed. The mirror is 
held in place by four small strips of 
brass bent into the form of clips and 
screwed to the back of the box. 

It is advisable to so support the lamp 
that it may be moved up and down, for¬ 
ward and back, or crosswise about a 
A in. This is to alkw for focusing* 

It may be accomplished by putting the 
socket on a piece of %An. threaded 
pipe through which the wires pass 
down to the telegraph key and bat¬ 
teries. This pipe is held in the insert 
piece by means of two 1 J4dn. washers 
and a couple of lock nuts. The pipe 
passes through a J4rin. hole in the 
board, thus allowing 34-i n adjustment 
each way. The batteries are all con¬ 
nected in series through the telegraph 
key to the lamp.—L. C. PORTER. 

C q py r rah ted m ateri a I 




























































































































































Popular Science Monthly 

An Outdoor Metal Fireplace with 
Swinging Cranes 



A permanent fireplace, provided with 
cranes for coffee-pot and kettle 

over the fire, one simply hangs the 
coffee-pot on the swinging arm and so 
gets it out of the way. A kettle can 
be taken care of in the same manner. 
The heat of the fire will keep the con¬ 
tents of pot or kettle warm for quite 
a long time. These arms are so ar¬ 
ranged that they can be swung en¬ 
tirely out of the way.—C. L. Meller. 


T HE illustration shows art outdoor 
fireplace that has a feature calcu¬ 
lated to commend itself to the average 
picnic party. When the coffee is made, 
and more or less in the way of the fry¬ 
ing-pan or kettle that needs a place 


A Simple Die for Forming 
Corrugated Diaphragms 

C ORRUGATED diaphragms, con¬ 
trary to general opinion, are very 
simple things to make, even in the 
ordinary amateur shop where dies and 
presses are an unknown quantity. This 
applies of course to work of a fairly 
light nature only, such as is required to 
make parts up to, say, 3 in. in diameter, 
A simple annular ribbed die can be 
quickly turned out on a small lathe or 
motor by holding a tap against the 
face of a brass disk somewhat after 
the manner shown in the photograph. 
The number and size of the ribs on the 
die will vary according to the thread¬ 
ing or pitch of the tap used. The die 
should be at least 3/16 in. thick. 

Excellent diaphragms can be struck 
out by hand, using a heavy hammer or 
axe and a block of medium soft wood 
as compression agents* The metal 



A way to use a tap to form a die 
for making corrugated diaphragms 

used for the blanks to be stamped 
should not be much over two 
thousandths of an inch thick, except 
where softer stock than spring brass 
is being used. Brass, copper, and 
aluminum in thin sheets are the best 
materials for making diaphragms. A 
sample of the work done is show n at the 
right of the picture,—R. U, Clark, 3rd. 
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Learn Electricity 


IN FOUR MONTHS 

IN THE 
GREAT 
SHOPS 
OF 

Practical training is the golden road to quick suc¬ 
cess, Tools and Theory win. Here in our great 
shops you learn from the bottom up—under actual 
working conditions—as every expert must learn to 
completely master this profession. Here you 
handle actual equipment! Here you do the prac¬ 
tical work that pays. 




In] 

Montht 

McrtianlCah Architectural Suiliifs? s' 
Courst", EtC,—^ToBt complete Pmctical 
■-mi e i n A me rw*, Wd mtri- rupySn it wur k, 
Expei 8 tat show you ev^ry s-tep„ iuu ttaye 
I he udvRntnges our big 

Chcc-k coupon NOW for Free Book 


NOW IS THE TIME TO ACT! 

Now you men who have not been drafted, help your country by learning 
profession at once, for there is a big scarcity of skilled men in this line. Hie 
places made vacant by the thousands of skilled men who have answered the 
call of our President must be filled. Do your duty, start training now and 
prepare yourself for a big future. 


Big Demand for Men in 

Plumbing, Bricklaying, Get into one of these professions that is 

Mov. Pic, Operating not overcrowded. No previous education 

or experience necessary. If you haven t 

money come right along. We will help you earn your way. You owe it to 
your country and you owe it to yourself. Your opportunity is right here 
now, so act at once. 


FREE Employment Bureau! 

Don’t let anything stop you! VVe maintain a Free employment bureau. We 
help worthy—serious young men get work while studying. We also help 
place graduates in big jobs. 



BENNETT WELLINGTON COOKE, Director 

COYNE ENGINEERING SCHOOLS 

Dept, 30, 39-51 E. Illinois St, CHICAGO 


Get this book of Opportunity! From cover to cover it 
tingles with interest. Tells about our great shops! Covers 
many jobs open for Coyne trained men! Tells of great successes of 
Coyne graduates. Get this book by all means! It’s free. Merely fill in the 
coupon, stating which profession you are interested in, and mail it now—at once! 
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ELECTRICITY! 


11 Electricity that you need 
to answer your many ques¬ 
tions— to solve your knotty 
problems* to teach you new kinks* 
to be your memory for tables, rules, 
formulas and other Electrical and 
Mechanical facts that some people 
try to carry in their heads—and fail. 

With this " 


Little Giant" I. C. S. 

, '3HB 4 Electrical Engineer^ Handbook in 
your pocket, toolchest, on your 
~^e£S£^r^ work bench, drawing'table or desk, 
an hour or a day need not be lost 
"digging up” some forgotten rule, some un¬ 
familiar fact; you'll just turn to the very com¬ 
plete index and get it "in a jiffy." Just a few 
of the subjects treated are : 


Electricity and Magnetism; Electrical Sym¬ 
bol*; Batteries; Circuits; MagnaU; Direct and 
Alternating Currents: Dynamo* and Motors; 
Belts; Shafting; Electroplating; Electrical 
Measurements; Meters; Arc and Incandescent 
Lamp*; Mercury Arc Rectifiers; Transformers; 
Insulation; Electric Cara; Single and Multiple- 
Unit Control; Transmission; Rail Welding; 
Tables of Wires—Sizes, Capacities, etc,*— 
Mathematical Rules; Formulas,Symbols; Tables 
of Constants, Equivalents, Roots* Powers, Re¬ 
ciprocals, Areas, Weight* and Measure*; 
Chemistry; Properties of Metal*; Principle* of 
Mechanics; First Aid, etc* 

The Electrical Engineer's Handbook Id one of 32 
1. C. S. Handbooks covering 22 Technical* Scientific and 
Commercial, subjects. (Sea titles In coupon below.) 
They have the contents of n full-size book condensed 
Into pocket size ready to go with you anywhere and 
be at your Instant command* Substantially bound in 
doth, red edges, goldleaF stamping, printed front new, 
clear, readable typo on good quality book paper ana 
Illustrated wherever a picture will help* 


No Risk Money-Back Offer! 

The price of the laments I, c. S* Handbooks, of which 
more than 3 +omi,m 4 have been sold and are In practical 
everyday use, is tl per copy. So confident are we 
that you will find them exactly what you need for 
ready reference In your work, that we stand ready to 
promptly and cheerfully refund your money If (or any 
reason you are not fully satisfied with their value. 
Simply send a letter or the coupon below, enclosing ft 
for e ach book wanted. If at any time within 10 days you 
wish to return the hooka, your money will be refunded* 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7607 Scranton, Pa* 


— —— — — OUT 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Sox 7607, SCRANTON.PA, 

1 enclose f__ for whkh send me postpaid the 

Handbook* marked X, at f 1.04 each* I may return any or 
all and get my money bank within fen days from receipt: 

Advertiser's 
Business Mao's 
Bookkeeper 1 * 

| sieitn engineer's u Steno* and lojrrMpmidtnifi 

| _ West! ny house Air Brake Salesmen's 

” ' ' Window Trimmer's 

Cotton Tex tile Worker's 
Farmer's 
Foul try man's 
Mariner's 
Automobiles 



Electric*] Engineer'* 

■ - 


Telritlutiid TeJe**EBt1ne6r'a 

r 


Mechanic'* 

B3 


Si«m Engineer's 



Westing house Air Brake 



Civil Engineer's 



Coal Miner's 



Concrete Engineer's 


S_. 

Building Trades 
Plumber's and Fitter'* 


1— 

Chemist's 



| Name_ 

■ Street 
i and No. 

\ City 


State 


U 


If 


BOW LEGS and KNOCK-KNEES 
I UNSIGHTLY 

SEND FOR BOOKLET SHOWING PHOTOS 
OF MEN WITH AND WITHOUT 

The Perfect Leg Forms 

PERFECT SALES CO., 140 W. Mayfield Ave., Dept* 45, Chicago, III. 




Delivered y t .°u FREE 



A/der 
Agenti 
Wart tod 


Your choice of Ad- style*, color* 
and eizea in the famous line ol 
"RANCER" bicycles, shown in 
full color in the big new Free 
Catalog. We pay all the freight 
charges from Chicago to your town. 

30 Days Free Trial s 

. the bicy£je you select* actual rid- 
*■ mg teat in your own town for a 
full month * Do not buy until you 
get ourpreaf nfu trial strand 
low Factory - Direct -TO - Ride; 
terms and prices. 

TIKtEQ LAMFS,HORNS,ped- 

I lllfcw a)e, single wheels and 
r«tiUT parts for ell makes of binj-ch'.H 
at hill usual DTiCfca. No one cL&e C4n 
offer tuch vuiun* and such tcrnu*. 
SEND NO MONEY but write today 
for the hi? dvs C^uiIuk. It's frw- 

Cycle Company 
Dept, F1C9 Chicago 
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Electric Lights on a Suit-Case to 
Light the Traveler’s Way 


Photographic Ray Filter Made 
of Amber-Colored Spectacles 




The rubber tube carries the hot water to 
the aching limb, thence to the overflow 

taching one end to a hot or cold water 
faucet, with the other end leading to a 
drain. By using the bath-tub mixing 
faucet the tube can be kept at any 
temperature and for as long as de¬ 
sired. If necessary, it can be kept in 
place by means of bandages. 

—F. L. Matter. 


W HEN aches and pains are to be 
allayed it is usually the family 
hot-water bottle that is called into 
service. A long rubber tube, however, 
about Yi in. in diameter and as long as 
desired, will give much better results, 
both in adaptability and evenness of 
temperature. 

The way to use the tube is to coil 
it around the part to be treated, at- 


The light may be used from either end 
of the suit-case for lighting dark places 

grip, a push button extending through 
the leather near the handle. Connec¬ 
tions were made from each cell to a 
lamp in one end of the grip near the 
button. It required only a push of the 
button to light the way*— Leon Beks. 


A Tank Filler Cap and Pump 
Squlrt~Gun 

MOTORCYCLE rider has made 
a useful pump and tank filler cap 
combined. Its body is a 
piece of brass tubing 
just large enough to 
fit into the hole in the 
tank. This is fitted 
into the plug used for the 
covering on the filling 
hole. Within the tube 
is a plunger like a hand 
or foot<pump. 

With this instrument 
it is easy to catch up 
a small portion of gaso¬ 
line which is used for 
priming or for cleaning 
parts about the auto¬ 
mobile engine. 


Plunger in 
filler cap 


The lower end being pointed like a 
hose nozale, a small fine stream issues 
which can be used for cleaning bear¬ 
ings or removing dirty grease in in¬ 
accessible places. The force of the 
stream can be regulated by the pres¬ 
sure on the handle.—W* A. Jones. 


P ERSONS traveling on railroad 
trains at night must pass through 
many unlighted places, especially in 
the smaller towns* One salesman 
lighted his way by placing a small 
battery in his suit-case and a light in 
each end. Cells of the battery were 
placed under each end of the hand- 


1 N photographing clouds, mountains, 
or distant views in strong light, 
very little success is possible without 
the use of a lens color screen. Hence 
I found myself in a dilemma, on a 
recent trip into the Yellowstone Na¬ 
tional Park, when I found that my 
color filter had been lost from my 

pocket some- 
ush-button where along the 

road* 

I chanced to 
have a pair of 
amber-colored 
spectacles that I 
use for motor- 
driving goggles, 
and, noting that 
the glass in these 
was of about the 
same shade as 
that of the color 
filter I had lost, 
I gave them a tryout. One lens of the 
spectacles was held over the camera 
lens with the aid of a rubber band. 
The same exposure was given that 
would ordinarily have been used with 
the regular color screen, and perfect 
results were obtained* 

—John Edwin Hogg* 


p 

Location of the battery 
in the top of the suit-case 


A Rubber Tube Can Take the 
Place of a Water Bottle 


Codv rich led material 
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6,003 Burlingtons have been sold to the men aboard the U. S. battleships. 

Practically every vessel in the U. S. Navy has many Burlington watches aboard. Some have over 100 
Burlingtons. The victory of the Burlington among the men in the U. S* Navy is testimony to Burlington superiority* 

A watch has to be made of sturdy stuff in order to “make good" on a man-of-war. The constant 
vibration, the extreme heat In the boiler rooms, the cold salt air and the change of climate from the Arctic to the 


And yet you may get a21-jewel Burlington for only 32.50 a month* Truly it is the master 

watch. 21 ruby and sapphire jewels, adjusted to the second, temperature, isochron ism and positions. Fitted at 
the factory in a gold strata case, warranted for 25 years. All the newest cases are yours to choose from. You 
pay only the rock - bottom - direct-price — positively the exact pi ice that the wholesale dealer would have to pay* 

T*, f f You don't pay a cent to anybody until you see the watch. We 

i f PP m / 1 C/ * ship the watch to you on approval. You are the sole judge. No 

KJ is is -*■ ^ v i *J & * obligation to buy merely because you get the watch on approval. 


Burlington Watch Co,, Dept 1207, 

19th Street & Marshall Blvd., Chicago, HL 

Please send me (without obligations and prepaid) your 
free book on watches with full explanation of your cash or 
$2*50 a month offer on the Burlington Watch. 


Put your name and address in the coupon or on a letter 
or post card now and get your Burlington Watch book free 
and prepaid* You will know a lot more about watch buy¬ 
ing when you read it. Too, you will see handsome illus¬ 
trations in full color of all the newest cases from which 
you have to choose. The booklet is free. Merely send 
your name and address on the coupon. 

Burlington Watch Company, 

19th St* & Marshall Bird,, Dept 3207. Chicago, HI* 
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evIREADy 



Bring the trouble to light by brin 


the light to trouble. Don’t motor without 

Daylo. All leading dealers in U.S.A. and Canada 


American Ever Ready Works of National Carbon Co., Inc., 
Manufacturers of Eveready Daylo. Also makers of Eveready 
Storage Batteries, for starting, lighting ignition—Eveready 
Mazda Lamps for “flashlights” and auto lamps—Eveready 
Dry Cells—and Eveready Starting and Lighting System for 
Ford cars. 

Long Island City, New York 
CANADIAN NATIONAL CARBON CO., Limited 

Toronto, Ontario 


NEW MODELS OF THE INVINCIBLE TEAM 

ITYrri QIOP Model 20 Regular Equipment $350.00 
a^*Vv I < 1 «« w lVyI\ Model 20 Electrically Equipped $370.00 

Ultra Power Twin Motor, 
Roller Bearing Clutch, 

Three Speed Ball Bearing 

Transmission, 

Military Front Fork, 

Hand and Foot Ci utch Control, 
Powerful Double Brake, 
Removable Center Bar Frame. 

All the previous exclusive features of Excelsior Supremacy such as Drop 
Forged Frame Fittings, Extra Large Clutch, Powerful Double Brakes, 
Slip Axles, etc., retained and improved wherever possible. 

I irMnrnCAM Model K Regular Equipment $385.00 

II Hi IN L/EiI\iJV/lN Model K-E Electrically Equipped $435.00 

70 Cubic Inch Four Cylinder 
Motor, 

Fly Wheel Multi pleDisc Cl utch, 

Hand and Foot Clutch Control, 

Automobile Type Unit Power 
Plant, Avith 3 speed sliding 
gear transmission. 

Powerful Double Brake. 

Che Aristocrat of motorcycles* The most comfortable, safest and lightest 
motorcycle of the 61 inch class ever built. 

Speed range in high gear 4 to 70 miles per hour* 

Write for catalog or see the dealer * 

EXCELSIOR MOTOR MANUFACTURING & SUPPLY COMPANY 

Manufacturers of Excelsior and Henderson Motorcyles and Sidecars 

3709 Cortland Street, ■ Chicago, Illinois 
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Use Transformer to Locate Short 
Circuit in Armatures 

W HEN testing an armature with 
a transformer, or, as it is some¬ 
times called, a mil, the polarity of the 
armature must be taken into considera¬ 
tion. In a two-pole armature, a single 
short circuit will heat up two coils; 
a four-pole, four coils, and so on* 

A good way of locating the affected 
coil is to apply the receiver test. 
Both terminals of a telephone receiver 
are placed on adjacent commutator 
bars, which are connected with one 
of the affected coils, and the volume 
of sound transmitted to the receiver 
noted; the same is done to all other 
affected coils. A short circuit will 
have a greater volume of sound than 
a perfect coil. 


Effective Night Lighting for the 

Boy Scouts 


O FTEN when scouting or camping 
at night signaling is hampered by 
difficulties due to thick foliage and 



The lantern swung cn a limb is raised 
and lowered to spell out the signals 

undergrowth. However, if you are 
provided with a lantern and a fishing 
line, or any other rope or cord you can 
usually get your message “across.” 

Simply tie a stone or short heavy 
stick to one end of your cord and 
your lantern to the other end. Throw 
the stone over the high limb of 
a tall tree. Swing your light up and 
down for the signals. There is no 
time lost in climbing to work this 
signal,—W. B. Smith. 
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Taking Up Wear in Motorcycle 
Engine Pitman Bearings 

H AVING an early model motor¬ 
cycle in which the connecting- 
rod bearings were badly worn and not 
wishing to spend money on new bear¬ 
ings and a crankpin, the owner de¬ 
vised the following, repairs that served 



PISTON WITH SLOTTED BUSHING AND 
WOGN BUSHING SHIM IN PLACE 

A curved shim placed between the 
bronze bearing and the crank-housing 


to run the machine a season after 
which it was still in good condition. 

Each bearing was taken out, a slot 
cut through one side with a hack- 
saw* and then squeezed together. 
After replacing the bearing the extra 
space was taken up with a shim, as 
shown, which was soldered in place. 

By this procedure permanent re¬ 
pairs were accomplished with ordinary 
tools.—E rnest Ofeldt, 


How to Figure the Quantity of 
Paint to Cover a Given Area 

T O determine the quantity of paint 
required to cover a given area, 
measure the length and width of the 
building and obtain the perimeter or 
number of feet around the building. 
Multiply this by the average height 
and the product will be the number of 
square feet to be painted. 

A gallon of good paint should 
cover three hundred* square feet of 
surface with two coats. Divide the 
number of square feet to be painted 
by 300 and the result will be the 
number of gallons that will be 
necessary to cover the ordinary 
surface. A very porous, rough, or 
scaly surface will naturally take up 
more paint* If three-coat work is 
desired, half again as much paint will 
be needed. 


Carrying a Lock in a Motor¬ 
cycle Without Rattling 

M otorcycle locks are usually 

8 or 9 in. long, and when not 

in use it is dif¬ 
ficult to carry 
them without 
having them 
rattle. The 
I llustration 
shows a way 
of carrying a 
lock on the footboard supports with 
a spring which keeps it firmly in 
position.— N, Drynan. 




H ERE at last is what you’ve been looking for, AH 
there} is to know about electricity written by 
twenty-seven' authorities in such easy to understand 
language that it makes studying more like a game 
than like work. 

Tells all about elements of electricity—electrical 
measurements—underwriter's requirements—theory, 
calculation, design and construction of generators and 
motors—dynamo—electric machinery — lighting ma¬ 
chinery—power transmission—electric railways — 
power stations—switchboards and switching—storage 
batteries — applied electro-chemistry — electric 
elevators—electric welding and heating—wire and 
wireless telegraphy. 

In fact this remarkable cyclopedia of Applied Elec¬ 
tricity explains everything from wiring a door-bell 
to the newest wireless discoveries. There is no other 
work like it. 


Free Advice 


With your set you 

a 'full 


WHAT THESE 
BOOKS COVER 

Element* of Electricity 

— Electrical Measure¬ 
ment* — Underwriter's 
Electrical Requirement* 
-—Theory, Calculation. 
Design and Construe** 
lion of Direct Current 
Generators and Motors 
—Type* of Generators 
and Motor*—Manage¬ 
ment of Electrical 
Machinery — Elec¬ 
tric Lighting — Alter- 
natingCurrent Machin¬ 
ery — Power Transmis- 
sion—Electric Railways 

— Self-Propelled Rail¬ 
way Care—Trackless 
Trolleys —- Power Sta¬ 
tions— S w itch hoards 
and Switching—Storage 
Batteries—Applied Eiec- 
t r o-c hem is try—E lec trie 
Elevators — Electric 
Welding and Heating— 
WirelessTele graph? and 
Telephony — Land and 
Submarine Telegraphy 


^ year's'consulting membership. This en¬ 
titles you to the advice and assistance of our electrical experts without one 
penny of expense. Many of our customers say this personal help has been 
worth hundreds of dollars to them. Yet it is yours free if you act quickly, 

7 Cents a Day—Half Price 

If after examination you decide to own this wonderful seven-volume set, 
send only $2 within a week after receiving the books and then only $2 a 
month—an average of only 7 cents a day—until $ 19.80 the special half-price 
is paid. The regular 
price is $ 35 , so quick 
action is necessary. 


Send No Money 


r 


EXPERTS 

WANTED 

Electrical Enclnaapis, 
Sub a ta t ion. Opera tor* , 
Trouble Men, Switch¬ 
board Operator* and 
Dynamo Tender* are 
wanted by light and 
power com panic s every¬ 
where. The demand 
for their services ex¬ 
ceed* the supply. Why 
not prepare yourself— 
in your spare time—for 
a job paying to 

15,000 yearly? The Libra¬ 
ry of Electricity will give 
you the knowledge you 
need—in plain, every¬ 
day language, 


Not a penny. Merely fill the coupon and you will re¬ 
ceive the complete Cyclopedia of Applied Electricity 
for free examination. Keep it a week then if you can 
afford not to become a master of the electrical sub¬ 
jects you’re interested in, in this simple* easy, inex¬ 
pensive way, send the set back and you owe nothing, 

AMERICAN TECHNICAL SOCIETY 

Dept. E 1207 - - 

CHICAGO, U. S. A. 


1 
I 


I 


AMERICAN TECHNICAL SOCIETY 
Dept. E J207 Chicago, U. S. A. 

Please send Cyclopedia of Applied Electricity for seven days' examitia* 
tion, I to pay shipping charges. I 'Will send $2.00 within seven days { 
and $2.00 a month until I have paid $19.80 or notify you and hold the fl 
boohs subject to your order, T'lle not to pass until fully paid. | 

Name ......... 


■ v Mtll 


Address, 


Reference 


! 

i 
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DETROIT 

trained men get 
preference and get jobs 
quickly. No other city can 
give what Detroit does with its more 
than 184 large Auto and accessories fac¬ 
tories. Think what it means to learn in the 
Michigan State Auto School, Factories endorse our 
school, glad to employ our graduates. Unlimited oppor¬ 
tunities. 7 i%of Automobiles are made in Detroit. You’re 
right in the Heart of the Auto Industry. Men are needed every¬ 
where as testers, repairmen, chauffeurs, garage men and salesmen. 
Hundreds of our graduates start in business for themselves. 

$75 to $300 a Month 

and fi-eyUnder Kins are used for road Instruction, We 
have 25 motors in our Mock test department—2 cyl„ 
4 cyl., fi cyl., S cyL. and 12 cyl., including Packard Twin 
■‘6 ■ and willys-KnSpht. Our clre-trlcal department la 
complete, ha vims a very standard start Inft, lighting, mid 
Ignition system, latliujlng Lelco Cistern as used hi 
liulciK, liudAon, and 1 sir kind Twin “0. 1 Hturtcnta 
get actual experience in handling: nil kinds of electrical 
autn equipment and taking care of trouble. Wo have 
n Spm*sue Kleotrlo Kynamnneter for UlodMEattns 
purposed for students’ use. Ours Is the Only Auto 
school having this equipment. HclapoJ open all year. 
Enter cleans any linie T any day. l hree classes dally: 
morntUB, afternoon, even log. j\| 1 InstmetnrH, are 
member* ol the Society of Automotive Engineers 
CS.A.E.) 


We teach you to handle any auto protmeirlon. 
You graduate In from ten to twelve weehu, 
Eiiuipmcnt t» new, up-to-the-minute, complete. 
No old. obsolete motors, 

etiulpment used, students actually build wira from 

Start to finish, getting factory training ill 1 si^embbnB, 
block-teat Lo e, roatUestina r every thing. s racial com¬ 
plete course in Oxy-Acetylene brazing, y,™' 1 .® 1 ™. 2*£ 
tins, separate from regular course. Complete Aitih 
plane C ourse also separate from the Auto Crnirst 
Full Ihitnicttona on Tritutorp to mow Included viiUi tho 
Complete Auto Cwiiw, Also complete course Id lire 
JtenairinE aeoarate from Auto Course. l-ektu to time 
motors, rebore cylinders. Adjust cafhutetoij rja«o^as, 

valves and bearings QUtek*3f T S?^S?®^Ov'Grlflnd" 
cylinder, toiler, cbulmcra 0, .Detroiter b t o\enan<i 


•- - ■ »■ ^ - r ?- 

Follow the Crowd to the Michigan State Auto School. Come to Detroit 



Prepare NOW to Serve Your Country 

^uuii'SSST 

but 



YOUNG MEN WHO REGISTERED JUNE 5th 

You May Not Be Orafted for Months j P re P are ' 

You may be drafted very soon, but chances ure that you won’t be for three inogjjj Sfjn aeroplane ^ 
the meantime prepare te serve your country better as a trained man. Train to b€ R T from elcht to twelve wr 
ter mechanic, truck driver, welder, tire repair man, etc. We can teach you thoroughly in from eight to twelve wt 


mo. 
weeks. 


Young Men Under 21 

About ball of recent enrollments In this school have 
been young men under twenty-one. They are training 
themselves now. so that when they become twenty- 
one and arc drafted they will be in line for something 
different, than trench duty. By being trained men 
they will receive nearly double the pay. Even i hough 
you may never be drafted you will be qualified as a 
trained man, to take the places in the factories, garages 
ami service stations uf mechanics who have already 
joined the servloc, Thu Board of Commerce says there 
lii a shortage of trained mechanics In Detroit alone ol 
35,00(1,Prepare now for one if these Rood positions »nd ho 
ready to serve your country where you are most needed. 


Men Over Draft Age 


The draft am? limit may 
serve as a trained man m 
now to take the places 
in factories of the trained 
men who have already 
been drafted. M Detroit 
alone haa So,000 jiosl- 
(tons open for trained 
men. Trained mechanics 
arc just as necessary to 
win this war aa are tnc 
men In the trenches. 


Parents, Train Your Sons NOW 

Give your sons this truhduK ao that they can fill the places of the mechanics who 
have already left the factories. As trained mechanics they servo their countrj best, 
and certainly arc equipped for a money-making business after the war. 

Tuition Refunded, if You Are Drafted 

In case you are drafted within ten weeks of the time you start, the complete ftbjLo- 
mobile course, and before you finish the instructions, we will refund your tuition Ini lull. 
Many of our graduates are now Id the motor service. Think this over* and iraiu 
yourself while you tstUl havo a chance, 

Women Take Courses 

Man}’ hid lew havo taken our course and are making good. They are holding good 
positions and are completely satistied with our Instructions and the courteous treat¬ 
ment accorded them. They receive the same work au* glvet) to men. They can enter 
clu&sea any day. 

Our Bigger and Better Auto School 

The Miefaiftan State Auto School grows bigger and better every day. Every person 
connected with the school is alert always. AU arc studying the automobile, trunk, 
tractor, aeroplane, tire and welding conditions and are adding, progressing and Im¬ 
proving constantly. Our students, trained in Detroit. “The Henri of the Automobile 
industryunder the most favorable conditions* are In greatest demand everywhere. 
Our school is known favorably all around the world, we tiftfn both the heed and 
the hand In a thorough, practical, complete way. The different courses are Intensely 
interesting from start to finish. There arc no dull moments- 

FREE—New 176-Page Catalog 

Show? how we train the head and hand. 13,1 Illustrations showing our unexcelled 
equipment. Shows and explains how we ca n min you. Hundreda of letters from many 
of our 7IKK) satisfied graduates from around the world. Dozens? of letters from fac¬ 
tories endorsing our school and tort hods, 

>111 in the coupon; get the "Auto Pebnol News’* anrl New 176-Papo illustrated 
Catalog. AH absolutely free. Or better all!!, jump on the train, as hundreds have 
done, and cotno te the “Heart of the Automobile industry," and learn right. We 
have no branches. Write or come fit red to this school. 

MICHIGAN STATE AUTO SCHOOL 

Aeroplanes 

A- G, ZELLER.Pffit 


be raised. Prewire now to 
easti it is r^Ss-ed. Pr®$re 


I\1o raei-B^ck Guarantor 

We ffiuarsTiiee ui qualify 
you for a puT^i-ion as ntmuf- 
fwkix\ repair 

deraoristmtor, auto d^ctrj- 
riiin N gELnU^y m^ra, uutticiia- 
Sjili? dtaicr, Aeroplmjt ftno- 
U?r mechanio or trai’itjnir mo 
chanki ftTsd ofi*rator B piiyiai^ 
from S7r> tf> SiiCMI 1 rnomi^Ly 
or refuocl your tnonay. 



Not it One Mpn School 

. Thlp zsclie^l In t^odecl on the 
ibfijit,. fnri^r fluid mu - 

■ prltmiplea in tine Automp- 
I Hi !e. Ae I an e \u m A Tractor 

bu^rnt^. it in n?m\l of 
ihft k !-■ Ki-i-eat co-ofkaraWon «tt3j 
manuf FLctureiLT, eo trice Bln- 

Mnvn» gWhUfl-n: -LD-I ^wnm. It 

^ not nne annr ‘i5 id era hut the 
ideo* of th«3 Ws*frt n beet a:"d | 

■ BOocMfl.fnt nwe in eaiJt 
H eld. Ar S- Zeller, Pres, 

otirwuir 
THE HEAI1 OF THtlirtO fltUSUf 


-Tru cks—Tractor! 


Automobiles 
Tile Old Reliable School 

5M Auto Building _ 687-69-bl Woodward Ave* 

DETROIT, MICH + , U + S. A. 



Popular Science Monthly 

A Tool-Box Cover that Is Con¬ 
vertible into a Bench 

A NY ordinary toolbox having a 
flat-topped lid can easily be made 
convertible into a serviceable table in 
the manner shown below. 

All that is necessary are four wooden 
legs of triangular cross-section and 
eight small cleats. The hinges, of 



The posts of this bench may be carried 
in the tool-box which serves for the top 


course, must be of the loose-pin variety 
to permit the lid being readily taken 
off. 

The four legs are ripped out of 
stock 2 in, square. The cleats are 
made of a % by 1 -in. strip. They are 
shaped to make a fairly tight fit for the 
ends of the legs, and one is glued and 
screwed into each corner of the cover 
and the box proper* 

All four legs, when taken down, fold 
into a space less than 2 by 4 in., and 
their length makes them suitable to be 
carried in any tool-box* Their weight, 
if made from some light wood, is very 
small* 

Where it is essential that a tool-box 
having this feature be capable of being 
tightly locked, this can be had in spite 
of the loose-pin hinges by replacing 
the pins coming with the hinges by 
pins made from spikes and having a 
ikrim bent-over portion which is 
caught and clutched between the lid 
and box when the lid is down. A small 
socket must be formed, of course, for 
this end to lodge in. 

On account of the bracing effect at¬ 
tained by this arrangement, such a 
table is rigid in spite of the fact that 
the various parts are only stuck to¬ 
gether, w T hile, on the other hand, the 
box can at the same time be used to 
hold the tools. 

Such an arrangement makes it quite 
handy for the jobbing carpenter who 
does most of his work right on the job. 
The bench can be set up anywhere 
and is ready for use almost instantly. 
The tools are readily obtainable while 
at work. 
































































Popular Science Monthly 

A Marking Tool or Gage Made on 

a T-Square 

T HE marking tool pictured In the 
accompanying photograph and 
drawing has been found a big help to 
manual training pupils when marking 



Ihe 'I-Square as it is used with a 
pencil for a marking gage on a board 

out lumber at the sawhorses. It is 
possible that other woodworkers may 
find it equally useful* It consists of a 
stoutly built T-square, in the blade of 
which a common 12-in. ruler is inlaid. 
After the glue has set, %-m. holes are 
drilled in. apart through both blade 
and ruler. These holes are afterward 
countersunk, as shown, to permit the 
use of a rather dull pencil. 

By means of this contrivance, lines, 
either parallel with the edge of the 
board, or at right angles to it, may be 
easily drawn. Of course, instead of 
inlaying the ruler in the blade of the 
square, the figures and graduations 
may be marked on it. This,, however, 
is a longer process, more liable to error, 



Holes drilled through the T-square 
blade on division marks of a ruler 


and the markings are not so distinctive, 
or so easily understood by the younger 
pupils, perhaps because they have 
become used to the ruler in their other 
studies.—E dward H. Crussell. 


Fastening a Leather Belt Buckle 
on a Stapling Machine 

I NSTEAD of using a needle and 
thread to sew a buckle on his belt 
a printer ran the belt through the wire 



Staples from a stapling machine used in¬ 
stead of stitches to fasten buckle on belt 


stapling machine and did a very neat 
job with a few staples. What a genius 
a printer must be! 










■if l VV'V' litfbt and ntrniiETr SJlver-pl*tod 

finish warranted6 Nrm torn^H- 

aide, mairnifying shaving [Mirror, S«m 
—- Virntf H direct to SoJdber* If deflirad* 

MAIL $1.00 BILL OR STAMPS TODAY, 

[Jhorpl diiCOtmt tci dealers, 

(□ti-D. Er fl&r Up fir to,, 11 fra H U Eddy Frorldrnw* B. I. 


ftmu. luflimu ■ .. m 


■AvWWi 


When writing to advertisers please mention 
Popular Science Monthly. 


SAVE 25% to 60% 

on iKrtflv un«d 

GRAFLEX-KOD a KS 

Carrtetftfl and Lenses of every d-eftcrFptr&n, Equal 
to now. Sjivc- rnonfiy, Wfll'fl TifiW for 

F«* Bargain Bonk and Catalov 

lifltlnjf hundredi of rnone^-saving hAfgafnA in 
■flliizhtly iiA^rl nnd riflw cameras sndi sia replies r 
II eoom told fin 14 day-5 1 Free Trial. Money 
Di£h Ef hnf fEBEiBfied. Y™ hko no ebancta 
deatinif with ua. Vp e have- hern in thn photo¬ 
graph \£ bimiMM oT^r 16 years, Writ* now. 

CENTRAL CAMERA CO + 

Offft. SA, 124 5. Wahiah Av*:, CHICAGO 


Arithmetic of Electricity —A practical treatise on 
electrical calculations of all kinds reduced to a series 
of rules. $ J'H > Pos paid. Popular Science Monthly, 
225 West 3'Jtli St.. New York. 


RINGS 


'-ARM Y<£ NAVY 


C.K.GROUSE CO. 

NORTH AT TLEBORO.MASS 
Neujcatalog 123 BRUCE AVE 


FISHING FOR HEALTH with 


Steel Fishing Rods 

'1 and MEEK & BLUE GRASS REELS 

Pulltl up yonr health to stand the war strata. Jt lfl 
Important that you ’save" your health in oriler tnflt 
yon may "pay 1 ’ with double your usual an ount or 
work. Week end fahlnEj triiis with your I ristol b 
anti MEEK 4 * will kwu you “fit” and make you able 
to work harder Monday morning. 

TWO CATALOGUES FREE 

showing all "^rlgtoV' rods and Meek rreta send for 
them today. T f your dealer cannot supply you. order 
your rods and rrels from us at catalogue prices, 

THE HORTON WFG. CO., 197H™*l«St.>Brirt*1 T Ci>im. 


“Vulcan” Ink Pencils 


Black 


Tb 


ONI A perfret, ricti-leRksble ink 
ptneila Lit pfle«r 

Order 

today. 


Two 
Sizes— 

4 H end 
inebes, E*trs Siz 
S ioch«s(btack titily )$ 1 .50 
Your name in gold inlay—1^5 
FREE—Liberal auppjy of ink with 
retail orders. Aamts u'antrd. fiia profit* 

J. U ULLRICH & CO, 27 Thames St., New York 


Per Month 

to Start 


'THE big opportunity is here. Come on and fill useful jobs. Be 

a designer or a draftsman. You men of 16 to 21 and 31 to 60—here is the 
great chance of a whole life. You are wanted™^ don't hesitate. Salaries bigger than ever. 
Positions crying out for men. Help your country and advance yourself. Men eagerly sought 
for in Ship Building, Munition Plants, War Industries, Railroad Car, Locomotive Building, 
Special Machinery, Automatic Tool Designing, Modem Manufacture, Labor Saving Appliances 
and every other line of machinery. 

Learn Drafting—Fill Jobs 

You who have been waiting to get out of the rut—open the door and come on 

in. You can have these fobs. You can make this money. 1 have been training draftsmen for 
35 years. 1 know what they need quick to fill the very jobs open. Mail the coupon below for 
valuable book explaining how you can become a skilled, high priced draftsman in a short time 
and get the experience required. This book is FREE at present. Send for it TODAY. 

Chief Draftsman 

on practical work. Here is an 
opportunity for a limited and sel¬ 
ected number of ambitious men to 
receive individual training. As 
Chief Draftsman ofa large and 
old established Company I have 

trained on practical home study votk 
hundreds of men who are now drawing the highest top 
notch salaries. At present I can accept a few more to be 
trained by me personal fy until eom petawt and until they 
have experience to hold a position as first class draftsman. 


Drawing Table 

Also FREE 

In order to tram ytm oft 
regular draftfiuwi p * wflrt 
to pruttaal working 
ixpdiwcii* JspmtduIm* 
aides all the wotting tools 
a tao FREE * regular *d+ 
drafting tfcbl* (f 
yon m my atu* 
table that 


accept 

dent, the J*nae 
I ill# mrsilL 


This $15 

Draftsmans 


Working Outfit 

Free! 


Because of the urgent demand for more and better men in the draft¬ 
ing field I will give absolutely FREE this $15.00 Drafting Outfit to 

students who enrol] right away. 1 know exactly the quality and kind of prac¬ 
tical training and experience necessary to obtain nod fill the highest paid posh 
lions. This is oot a regular correscoruiece school coarse. 


Mall Coupon at Once /.sEis 

t * _ .11 1 _ _ I! *.. J ♦ * ., , JF CM*t Craftsman DOSE 


Because I can handle only a limited number of students T 

to give each the proper and practical training. Therefore, if yon £ W ?!. T 
write AT ONCE I will consider accepting you as my personal stu- f _b3i your 

room work that will 


Chief Draftsman DOBC 
Eni|inMI ,l S Equipm eflt Co. 


icaeo, IUl 

an^ Dblijrstioa, p 


OliaiSCU- ^ mall yvur book '‘Siicce^ful 

dent to tram you on regular drafting room work that will give > D»ft*iaao^ip*' sa^fuii putieu- 
you the experience that is demanded. What I want is the right JF aSo tefSTSo^i 

kind of men and I charge only a nominal price for training jr thg. tis^jihiji to h«w * hivh 

you that you can pay on very easy terms. My object is to £ 018 deparCment 1 

develop experienced, draftsmen, because they are badly £ □ MtdunkiL □ Sbb Dfifling □ Arrkifectaml 


develop expenencea oraitsmen, Decause tney are oaaiy 
needed right now and for the next twenty-five years to JF 
come. Send the coupon today—now. Address / 


Chief Draftsman DOBE 

Engineer’s Equipment Cfc~DhF: 1207—Chicago, IIL. ^ 


A/amp, 


-4 Irlilltl ail k*m* nir hi Him ■■ hi.ai.rt'M 144# 


AHtlrtaa,... 


Come On! 
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High Gratia 


Select Oak 


IS in. Cape. Our Price 
Re S , Price $10 ,50 


$6.95 


F, O, &• Milwaukee 


20 in++ Ollr Price 
Res. Price $12,50 


$7.70 


MACHINISTS’ 

SELECT OAK PORTABLE TOOL CASES 

SOLD EVERYWHERE AT $10.50 

Less Than $6.95 Wholesale 

Don't overlook this opportunity to secure one of these 
handsome 4 * Ehlertbilt" Tool Cases at this excepiiotially 
low price. 

Dtsaipluill: Made oi ScltLl Oak. dinr-ujihly kiln diini. rich Ooliteti 
Oak Finish, l*o coate ti nmish. All draper; are ft,mart ImM. and 
«ds drawer rides on wen fiuert. nwused slide- Hie cover is imttc 
cf thrtt-piy veneer to prevent warping and lias ^fiuiihe CuflalL twv 
keyed lock- The knobs are solid imu. the ecroer* are I.rass ptete-i 
steel Outside dimension*: Uoeth is in. and JO in- 11 ** in. 

£>epl?L Sh in- Larje Mock, prompt deliver)-. Send rcmLmncc In 
perwul check or nioney order. 

Machinists warned 10 art as salesmen on cmnniisilun basis, 

EHLERT SUPPLY COMPANY 

Milwaukee, Win. 

Mention Dept. P.S.M* 212-220 W. W*l*r Slrwt 




I Kerosene Oil, Gasoline and Gas 

Let mi- Rfntl you an riiiflne toivam Ifjt own erttft while 
■ you ik* It—for my Kcrr*ctu' engine gives more power 
from tt Kidlon of LS-eonf rtittn you tfiu pot 

from a gallon nf 3d- or 25-ceot gMOlkv* In n gtui.ilfnn 

riiEiitc—Easy to start: coh) - io oinTMt*: iio (rturkliLg: 

no buiUTliti. All sI^im— 2 iLP. to 2J ll.r.- ■ kttkiDdry, 
l ortabk, nod Sltwllii! Outrttn IQ-Ytar Guarantee 
on Every Engine. VtVfO fnr JjlltM Prl(il h 

Direct From My Big Factory 

Ever Bluer I Ht&riod my factory. yean Aff©, I have been 
Belling eitetm* dim*. from tlte factory to t bo aum in t hr 
fihnj) nr on ihc f:trm, Now. :ui htfitrc, nnv Imiir-i innli fan 

have my an Aauc^ ThJ^I l£v«T rUKlOt: 
eogtng on if M I/a/h • rial i msod out 
mnvt toakf k<m«L nil i icuurantc* No riwd to pay 
double my prion fur any K'^hI cugijni*, or uike an nut- 
orndRH 1 enginr for any K’hiJ ol n prlrr. 3 tsl toe hhow 
you bow to figure' whin, an etnilno in worth and 

Wow fo Woow WoWor Engine* 

My newest book belt** you choose :i aaio : uid valuo- 
melved v&tflni' How to Duke flinpki teste-and nil 
about valve in bead motor. Hornl me your address 
Unlay. JUBt a [Nist:il innl will bring thin nvwtyt and 
tab3t Mink. 

GEO. E. LONG, 

OTTAWA MFG. GO. 


1354 Him; street 


OTTAWA, HANS. 



STOP 

EAKS 

and save your Dol¬ 
lars with a 25c can 
of SMOOTH-ON 
IRON CEMENT NO, 1. 
'Makes permanent HoittC- 
hold and Garage repairs. Eany 
to apply a.H putty—las tins t ia 
iron. 25c and 50c at Hardware 
Stores. Write for interesting 
Booklet on llou.*hold repairs. 

SMOOTH-ON MFG. CO. 
k tvfwy 'City, N, JL, U. S A, 


HOUSEHOLD 

CEMENT 




Hundreds of ChrDers arc cle&rmp $40 to $00 ftin every 

ponth with this llB 600 Witt listin' Ch*nw+ Many ud 
naakini £100 to flW -—w>tnr even Iiidits Bqufpomt will nr- 
eharge 1 to 7 auto Kt-om-ge bfittrriw* nt nnrf Cummt fl»t 
12c to 15c p*r battery- A u mini ihi>i ~«r Vo At \wutt 

SA .50 profit every capacity run, No cJc^t^CfllOS 

ieal knftv4ed&C theee*#ltry. i 1 it' 1- > r - 

icntioTi Had no extra help* Pay* big pwfti >«v 1 


Put* tht« Money-Maker 
in Your Giriffe 


Ealan-ce ipi 9 monthly paymenln of <20 eDt% 
whieh earnings Khmikl pay. with 

pood pro Ala bomdeH, T ^nr out tni» tnj 

and v-fi it: f«r full parlii i Ai3p-k - i'. nr *£ncl 
|1B first payment with I Hal utt]er and not 
r-hah-j^r tit 4nee. Absolute Money-back 
Guarantee, You Run n« RSsili, Do It 
Today. 

HOBART BROTHERS COMPANY 
Box S-10 Troy, Ohh 


ELECTRICITY MADE SIMPLE 

pljiln kciJ iind^rrttiiiirliilhl^, 

Popular Scifne. M(mtftly P 


A tnwjk dovoli] cf 
to^hJilt'alilif'h, .Sinmk, 

kindcrritun■ Th l>lo. tl,U 0 I'lMlilnld. 

thly, 22S W, 3flth SL, N*w York 



It ? & a eiwedy cnaater and a Atnrtly rciftdatcr 
comhined-^thr hest WAflen for work or play. 
You’re mmitiv a lot of fun if yon don*t wifu 
one fnr it’s flbitoltudy the latent invention in 


cojptcr w a (font. 

Send fur Booklet and Free Felt Pennant 

Write Us names of iFirt e local cofliitr w r nfton 
dealera, mentidmnit wliirli one' handle tlir Aut^5- 
wheet, and wc*ll setid you a beautiful Felt 
Pennant and full particulars regarding Auto- 
Whcel Convertible Roadaicr and the popular 
Autc-Wbed Coasiefn 

BUFFALO SLED GO.. 157 Sdiend St., North Tmannifa, N.Tf, 

(In Canada: Preston, Ont,) 



TOOL CASES 

tor 

Machlnlita and Toolmaherm 

Wrilf fnr flur bcmdlet ihqwlnf Ihe 
ta*t built ami met tr^tlnl **1#e- 
tion at Iirnl reiFl <in thu morkfit, 
W( ill Ip direct fri'm firtom itio 
(fuiritilrt la blciH you or refund 
all maiMJ. 



50 € a lu mkl* St., Daytofi, Ohio 



LEARN TELEGRAPHY 

nt borne ki ebort«l urttf ihln time Vtnrse 
or Wireless OM WIG 


MATIC 


OMW1GRAPH AUTO¬ 
TRANSMITTER, eoimecteil 
vilb Sounder of Humr, pc mb mm 


OMNIGRAPH MFG. CO. 

}|-H CwHnO SI., Rn r.it 



To Do 


Work 

Your Tools 
Must Be 
Efficient 


Style J, 

Is Stylos nntt llui 


*S?E. UNION TOOL CHEST 

bec&usc it pro tecta theta from bnngs. nist nnd 
knorfEs, ft had n plnef? foe every tool. ,Hnv™ murJi 
loss of time, 

Write for Our Catalog, tt KlvpR prlriSimrl rtjimvs 

various styles and slits, Ask uh about our "salis- 
lartlon” or "money back' nunnmtee. If we have 
no tiraticT near you, get our special offer 

IISMN TOOL CHE5T CO. b*. 24 Railroad St. Mnttr. H.V, 
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Spring on Tent-Pole to Keep 
the Canvas Tight 



ICON PIN 


C ANVAS or cloth used on tents 
will change.^ with the weather 

conditions, and 
when a tent is 
set the cloth 
will soon bag or 
stretch so tight 
that it will draw 
the stakes. 
With the spring 
attachment for 
the upper end 
of the tent- 
poles, as shown 
in the illustra¬ 
tion* this dif¬ 
ficulty is over¬ 
come. The coil¬ 
spring takes up 
the shrinkage 
or expansion of 
the cloth and 
keeps it to a 
certain degree 
of tightness at 
all times. The 
iron pin should 
be firmly set 
into the pole, 
and as a precau¬ 
tion to prevent the wood splitting a 
ring band may be fitted on just below 
the spring end,—G* A, Quin. 


wooden 


TENT POLL 

A coil-spring on 
a tent-pole end 


A Controller for Batteries in Elec¬ 
trical Experiments 


W HEN conducting an electrical 
experiment it was found very 
annoying to stop in the middle of it 
for the purpose of connecting or dis- 
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Switch and its wiring diagram to 
make a controller for battery cells 




connecting an extra battery. After a 
few experiences of that sort it was de¬ 
cided to connect a series of batteries 
in such a way that the number of 
batteries could be instantly increased 
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or decreased* The illustration shows 
clearly how this was done* 

The batteries, A, are placed on a 
shelf out of the way* From them the 
wires are run to a point switch, B } 
which has two binding posts on it for 
connections to the work* At C is 
shown the manner of putting the points 
and switch on the base. The switch 
base consists of a block of wood* The 
points are round head bolts and the 
switch a strip of brass* The handle is 
made of a black knob taken from a tin 
pot cover*“ Albert E. Jones. 


A Horse-Shoer’s Box for a Tire 
Service Station 

W HILE in a service station, I 
noticed that the owner equipped 
each service man with a tool box, 
built something along the lines of the 



The regular blacksmith’s tool-box 
makes a very convenient tool 
receptacle for the garage man 


horse-slioeris box* Each man is obliged 
to keep his own tools in Ms own box 
and is held responsible for them* 

This plan enables the station to give 
better service, and does away with the 
hunting for tools. Before these boxes 
were installed five or more minutes 
were lost waiting for the service man 
to return with tools he left around the 
station*— F, Jacobs, 


Tire Casings Riveted Together 
to Prevent Side-Slipping 

OMETIMES an autoist will try 
to lengthen the life of an already 
worn-out shoe by slipping an old over¬ 
size shoe over it as shown in the il¬ 
lustration, gaining the advantage of 
the two thicknesses of rubber and 
fabric* The outer shoe often slips out 
of place or bulges out of place because 
of its being too large 
for the wheel rim* 

This result was 
overcome by one man 
in the manner illus¬ 
trated* He cut the 
clinchers off the origi¬ 
nal shoe, which al¬ 
lowed the outside one 
to fit snugly against it* 

Then he clinched 
them together with a row of copper 
rivets around both sides. The rivets 
were put about 6 in* apart. This ar¬ 
rangement has been in use for over 1000 
miles without a sign of slipping or 
possible bad effect*-~L ( B* Robbins. 



SHOE CUT orr 

Old outer casing 
riveted on new 






EDITION 


jjkjf Jl'IHT Now ready for 
PI Fi yy you—this mar¬ 
velous five-vol¬ 
ume Library on 
Automobile 
Engineering! The newly- 
written reference work cover¬ 
ing the construction, care and 
repair of pleasure cars, motor 
trucks and motorcycles* 
The most complete and ad¬ 
vanced information in Ig¬ 
nition, Starting and Lighting 
Systems, Garage Design and 
Equipment, Welding and 
other Repair Methods. Five 
wonderful volumes beauti- 
fully bound in flexible covers, 
gold stamped. 2500 pages (5^x8 J 4 
in.), 2100 Illustrations, tables and 
explanatory diagrams. This great 
automobile library, combining the 
knowledge of the greatest experts in 
the business, now yours on pay¬ 
ments so small as to average only 
50c a week, or only 7c a day. 


Partial List 
of Contents 

Explosion Motors 
Welding 

Motor Construction and 
Repair 

Carburetors md Settings 

Valves, Cooling 

Lubrication 

Fly-Wheels 

Clutch 

Transmission 
Final Drive 
Steering. Framed 
Tire* 

Vulcanizing 

Ignition 

Starting and Lfgfttlog 
Systems 

Wiring Diagrams 
Shop Klakfi 

Commercial Garage De¬ 
sign and Equipment 
Electrics 
Storage Batteries 

Care and Repair 
Motorcycles 
Commercial Trucks 
Glossary 


No money in advance. Not a cent* See the books ifi 
your own home or'shop absolutely free, at our risk. Read 
them, examine them, study them for seven whole days 
before you need decide whether you w^ant to keep them or 
not. Send no money to get the hooks for free examination. 
Make no deposit. Assume no obligation. Simply put your 
name and address on the coupon below' and mail it to us. 
The books will be promptly shipped to you for your examina¬ 
tion. Take seven days to ascertain their value to you* If 
you are not more than delighted w r ith them and do not con¬ 
sider the books one of the biggest bargains you ever made, 
just send them back to us and you won’t owe us a penny. 
If you value the books and see them to be worth many 
times their price to you, send only $2 in seven days and then 
$2 a month until the special introductory price of |l7.S0 
has been paid. 


Send No Money 


Consulting Service. With 
each set we give you free, 
a year's Consulting Mem¬ 
bership In the American 
Technical Society r The 
regular price is £12- l Y tit 

your problems up to our Staff 
of B*Dort*,f»F ono entire year. 


Every repair man. every auto 
mechanic every auto driver 
and owner will prize this 
magnificent library. Even 
Hie most experienced veteran in the business will find a wealth of 
practical information and heln in this work. Prove 
their value to yourself at o u r risk. Se e the books * 
without cost or obligation to you. Not a cent American 

do you risk by sending the coupon. So do it jf TVrknical SotieFv 
today —NOW— while this special offer is * # I ecnrucai society, 

open. You have nothin# to lose, and ^ p epL £ 1207, Chicago, Hindi 

much to gain, *** Please send me the 5-volume Automo- 

+* bile Engineering for 7 days' examlna- 
*+ flop, shipping charges collect. If I decide 
# to buy, I will send $2 within 7 days ami the 
** balance at $2 a month until the S17:Hd has 
*■ been paid. Then you send me a receipt show- 
> iEg that the ¥25,00 set of books and the S12 
+* Consulting Membership are mine and fully paid lor. 
+* Tf I think I can get along without the books atter the 
* seven days’ trial I will return them at your expense, 


Dept, A 1207 
CHc ago, Illinois 


+* Name 


Address. 























































Rate 20 Cents a Word, payable In advance, 10 % Discount for Six Insertions. November issue closes September 20th. 


AUTOMOBILES AND ACCESSORIES 


AVI ATI ON 


MOTORCYCLES. 


BICYCLES, SUPPLIES 


HYDRONTZER—Insures clean plugs, consumes car¬ 
bon, saves gasoline, saves repairs and is eawy to sell, Money 
buck guarantee Tits all ears. Fords do 34 miles to gallon. 
Thousands in use, Have attractive proposition for ener¬ 
getic and responsible agents, also unique advertising. 
Agents' price permits wholesaling anti retailing. Write 
for free literature. Fries ted t Mu nil fact tiring Company t 
2933 W. Lake SC, Chicago. Illinois. 


CONVERT your bicycle into a motor-cycle at emuT 1 cost 
by using Shaw Motor Attachment. Catalog free. 3haw 
Mfg. Co., Dept. 180, Galesburg, Kansas, 


POWER increased; carbon eliminated; results guaran¬ 
teed. Rend our olTer on page 1311. Automobile Accessories 
Company, Baltimore, Maryland. 


DOUBLE Service Tires—almost puncture proof, Slaes 
30x3. 35.50; 30x3 *0,60; 33x4, 5H..80; 34x4, *9-90; 

3fix4, $9,90: 36x4^ Sll; 36x5. *12.10; 37x5, *12.10. Non- 
skid, ? 1,00 extra. 10% required on C.O.D. orders. State 
if Q.n r straightahead or clincher type. Special discount to 
deitlern. We also carry a full line of new tires at special 
Prices. I. Ja.1Tess. 1319 IX 5th Avenue, New York. Branch 
—241 \V. o4th Street. 

PATENTS for automobiles are In great demand. We 
nave special Automobile Department in charge of experts 
who are in touch with deimiuds of trade. Write for What 
it> invent and List of Patent Buyers, sent free. Victor J. 
15vans & Co.. 172 Ninth, Washington. D. C. 


VUKfL'AMflNG Auto Tires Is a growing business. Our 
Plants are easy to learn to operate. Catalog is tree. You 
save 30%. Instruction book on vulcanizing 75c. Equii>- 
merit Co., 302 Eighth «t., Cincinnati, Ohio. _ 

BATTERY Charging pays big profits, City currents or 
gas engine operates. Easy terms. Huberts, Troy. Ohio. 

I NS Y HE Tyres, inner armour for Automobile Tires, 
prevent punctures and double mileage of any tire. Liberal 
profits. Details free. American Accessories Co., Dept. 
97-A, Cincinnati, Ohio, 


AlJTO Top Roof or Seat Covers, *7 and up. Parcel poat 
prepaid, Easy to apply. Samples of cloth free. Auto 
Equipment Co., 332 Kth tftreet, Cincinnati, Ohio, 


RIG money making automobile products. Big sellers; 
easy and inexpensive to make. Every auto owner uses at 
least one. Write today, Stamp, Mitchell, 334, It us ton, 
Louisiana, 


"QUICK-ACT I ON Advertising— How It Is Building 
Business for the Progressive Advertisers of America. 1 * A 
little story of Results, told by the advertisers themselves— 
not the publisher. You will be Interested in reading the 
little booklet we have prepared, a cony of which will be 
gladly scut upon request. It may solve YOUR problem. 
D. W. Coutloe, Classified Depariment, Popular Science 
Monthly, 225 Weal. Thirty-ninth Street. New York, 

SLEEP in your Ford In McMUlLn Auto Bed. $10.00. 
Other small cars *12.50. Free booklet on auto camping. 
Auto Bed Company, Dept. 3, Bellingham, Washington. 

TIRES—Double Tread Guarantee for good service. Ab¬ 
solutely Puncture-Proof. Big—Strong- -Extra, heavy 
30x3 tire, *5,25; 30x3 H, *6.50; 33x4, *9,25; 34x4. *9.50: 
36x4 Cjj, 312.00; 37x5, $13.00. Big saving on other sizes and 
tube;? also. Trade in your eld tires. Discount to dealers. 
IU r (i deposit required on C, G. D, orders. Send for bet now! 
State size and bead of tire. Max Liben & Co., !10ST West 
48t,h Street, New' York, 


TTREW At Wholesale- tiend For Prices on guaranteed 
tires and tubes. Lowest prices on earth. Overton Tire Co,, 
Box P, Oelweln, Iowa, 


“GAS-SOL" gives you 15 to 40% more mileage and 
eliminates carbon. Money bank Guarantee, 100 tablets 
treat one hundred gallons gasoline. Prire One Dollar, Live 
agents w;njted. Ijas-^ol, Dept. B, Wakefield, Mm 

*20.00 Ford Demount able wheel proposition. Agent's 
price *5.511. Write _ today. liable, West End, Pittsburgh. 

ATTENTION! Carbonale equal to twenty gallons 
Gasoline prepaid anywhere 51. Absolutely guaranteed, 
HcmVi, Elgin, Illinois. 


AUTO LOC KS, vulcanizes, dimmers, cheap. Write 
Adam Fisher Mfg. Co., 183H, St. Louis, Missouri. 


ONE TAXI Company buys Motor Ily-IJfc, "The Na¬ 
tional Gasoline Savor" In five gross lots. They know It 
removes carbon. Increases mileage 30%, more power and 
"pep,” *1.00 prepaid, Send today. Arehart Chemical 
Company, Dep t. 7. Roshult, South Dakota. _ 

EVERYTHING for Auto Tops), Went Covers, The 
Mackey Company, Newburgh, New York, 

FORD ACCESSORIES 


FORD Can Burn Half Coal OIL or Cheapest Gasoline, 
using our 1918 Carburetor; 34 miles per gallon guaranteed. 
Easy starting. Great power increase, Attach It yourself. 
Big profit selling for us, 3d days trial. Money back 
Guarantee, Styles to 111 any automobile. Air-Friction 
Carburetor Company, 500 Madison Street-. Dayton, Ohio, 

_ —i— - -- — - 

SUNLIGHT for Fords. Bright light all speeds and 
dimmer. Guaranteed- Big profits ttunlight System Co„ 
1502-8 Lyttnn Bldg., Chicago. 

DEALERS; If it's for a "Ford" tar we have U. Write 
for price list. Universal Motor Supply company, White 
Plains. New York. 

NEW Bodies for Fords—snappy speed models—hot- 
tom prices. Thomas Dunham Company. Aurora, Illinois. 

INSTALL Handy Pocket in your Ford door. Handy as 
pocket in shirt. Agents wanted. Pierce Accessories Co„ 
231(1 Pinkney, Omaha, 


HEAT Your Ford. Dunham Heaters easily attached 
to exhaust either compartment. Detachable, Inexpensive, 
used succeaafully. Thomas Dunham Company, Aurora. 
Illinois, 


I WANT to semi yon proof of the wonderful pulling power 
of the Clarified Columns of this magazine, lr you want to 
buy something, sell some tiling nr exchange something, 
write today for full panieuinrs. D. W. Coutlee, Manager 
Classified Adverting, Popular Science Monthly, 225 West 
39tb Street, New York. 


AEROPLANE Construction & Opeiation: A manual 
for students, aero mechanics, (light officers and aviation 
sdioois by John B. Rathbun, R.S.C.E. Approved by the 
Chid Military Censor at Washington. Recommended Tor 
use in ground schools and aviation training camps. 42G 
□ages with Illustrations. Cloth binding, stamped in gold. 
Price, $2.CM). Stanton & Van Yliet Co. t Publishers, Chicago, 
Illinois. ___ 

THROUGH all the evolution of war. Health propellers 
remain the standard of design. Get our aerial propeller 
booklet, 6e In stamps. HeaUh Aeroplane Company, 
Chicago, ___ 

PATENTS warned In Aeronautics, If, 8, Government 
spending millions in this class for Army and Navy. Out 
Aeronautla Department will give full information on this 
subject upon inquiry. Write for What to Invent, sent free. 
Victor J. Evans A Co., 179 Ninth. Washington, D. C»_ 

THE AMERICAN School of Aviation announces a new 
correspondence course in Mechanics of Aviation. A thor¬ 
ough Haloing in Practical Aeronautics. American School 
■% Aviation, Dept. 759A.431 flo. Dearborn fitreel. Chicago . 

MEN—Leam aviation mechanics and aeroplane con¬ 
struction. Bbop and field experience. Government needs 
you. Write today. Moier Aviation School, Chicago'. 
Illinois. 


TR ADE SCHOOLS 


HlLErt’ Watchmaking and Engraving School, the largest 
and best equipped school In. the Weal. 717 Market Street, 
San Francisco, California. 


gmiiHiiriij iiiiriiwrniiHU i iiiHiiiimHPHiHriiriEiiniiiEiiuinMHiEiipiiHPiiniBiiipnEiitn 

I 

= 

| 

| Popular Science Monthly, 

| 225 West 39 th Street , 

New York City. 
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Gentlemen: 

Regarding results obtained f rom 
classified advertising in your 
magazine, we f ind we have re¬ 
ceived, so far as we can trace , 149 
inquiries during the last four 
months upon which the cost to 
us has been 2<)c* per inquiry. 
We estimate that we have sold 
to at least one-half of these in¬ 
quiries. 

Yours truly T 

Air-Friction Carburetor Co. 


I111111 


[llUilKHIHlIli \ : rM =fNilWS,iiHHl|J;i illiNH IWilinil IJHNil I-■ 11 MI.; -Hi i;.:! !J |i It 



MOTORCYCLES all makes, up. New bicycles 

al big reduction, Second band, ?8.<K) up. Motors, motor 
attachments, Cycle mrdois, Pmlth motor wheels, etc,. 
^20.0U up. New jHtrta to lit pH makes carried in stock. 
Second hand parts good as new 50% discount. Expert 
repairing, on magnetos, generators, transmissions* Motors 
overhauled SI0,00 up. Henderson motors mu specialty. 
Write for big bargain bulletin, American Motor Cycle 
Company. I>ept. 3. Chic ago. ____ 

BARGAINS in used Harley. Excelsior. Henderson anrl 

Indian Motorcycles; condition guaranteed, $40.00 to 
5250.00. Write for terms and new bulletin Charles A. 
Mcrkle, 102 North Clinton Avenue, Rochester, Now York, 

WANT to sell that moiorcyele of yours? I have a method 

that lias sold many. Write today lor details: a postcard 
Will do. D, W. Coutlee, 22 5 West 38th Street, New York 

ClTy, __ 

CONVERT your bicycle into a motorcycle at small cost 

by using Shaw Motor Attachment, Catalog free. Shaw 
Mfg, Co,, Dept, Gft, Galesburg, Kansas, __ 

BARGAINS—New and slightly used motorcycles, 

tnotnrw heels, cyclemotors, talking machines. Edward 
Ryan, Poughkeepsie, K, Y. ___ _ 

MOTORCYCLE Bargains. Motorcycles at t.he old 
prices. Buy now and save $25.00. Don't wait. Hender¬ 
sons, Harinyg, Indians, Excelsiors, Emblems, Popes, 
Knit urea, Thors. 350 to $100. All makes turned up ready 
to ride. Motorcycle tires 53; automobile tires S3: bicycle 
tires 9t. Bicycles $10 or tandems $20. Bicycles and 
motorcycles at factory prices, old motorcycles, blcycltw, 
talking machines taken in trade. £wap in yours. Highest 

P rices allowed for them. FcntI for catalogue. Dcningcr, the 
rice Cutter, Rochester. New York. _ 

LARGE stock of rebuilt motorcycles, new parts for all 

makes 20% discount: second-hand purls, good us new. 50% 
discount. Motorcycle Parts Mfg. Co„ Chicago, Illinois. 

manufacturing 


CLEVELAND Specialty & Mfg. Co., Cleveland* Ohio, 
design or make special metal article?) ro order. Tools, 
Models, Stampings, luygnttons developed. 

""SPECIALTIES of all kinds manufactured for market. 
Write Adam Fisher Mfg. Co.* 183F, St, Louis, Missouri. 

MANUFACTURERS. Let- us be your sales agent. We 
ran sell your merchandise. Wn can finance or advance on 
sales. Ample responsibility! capital ond bank reference, 
We can give you space In our sample room, A ny 1 Ine, 
Foreign accounts solicited. M. PL Block Company. 
Merchandise Broker. 228 E. 5th Street. Cincinnati. Ohio, 

ELECTRICAL 


100 INDUCTION Motor Winding Diagrams: 1, 2, 3 

phase; Star Doha, 2 to 12 poles inclusive. Postpaid, $5.00. 
E. Glass, 2310 Ejiat ttt.h Street. Kansas City, Missouri, 

WHOLESALE prices* electrical supplies and motors, 
sockets, tape, wire, loom, rosettes, fuses, dents, switches. 
I'’rec illustrated catalog. Hyre Electric Co,, 020 DM South 
Dcarhum street, Chicago. _ 

FORMULAS & TRADE SECRETS 

+ 

FORMULAS—All kinds—Valuable Catalog Free, 

^Beatovall/* Box 543-FS. t Chicago. __ 

IS the Formula you want, typewritten, your exact re¬ 
quirements, guaranteed accurate or money back, worth a 
quarter? lA-t'a get acquainted. Raymond, 1354-S l cntral, 
Cleveland, Ohio. 


MISCELLANEOUS 

ELECTRICAL 'Tattooing Machines, $3, $5, and $7. 

Catalogue for stamp. J. If. Temke + 517 Central. Bsm., 
Cincinnati, Ohio, 


FOR OFFICE AND FACTORY 


BOATS AND LAUNCHES 

““DARROW'S :Siecl Btiata. Ilniuhed parts for patterns. 
Catalogue, 78 models- F. H. Darrow, 604 Erie St-, Albion, 

Mich. ___ 

LEARN Yacht Designing, Album 51 Yacht Designs, 
25 r- Yacht Model Emporium* Liverpool* N. Y. _ 

DUPLICATING DEVICES 


'■MODERN” Duplicator—a Business Getter. $1 up, 50 
to 75 copies from jHifi, pencil, typewriter; no glue or gelatine. 
35,000 firms use it. 30 days’ Trial. You need one. Booklet 
F ree. J. V. Durkin & Reevea Company! Pittsburgh, Fa , 

MODELS AND MODEL SUPPLIES 


DEALERS Get Our Samples and Brices. Walter Bogue 
Pen Co,, 152b Elmwood Avc. t Clcvntand, Ohio. 


TYPEWRITERS AND SUPPLIES 


LARGEST stock of Typewriters in America. Under¬ 
woods, way under manufacturer's prices. Rented any¬ 
where, applying rent cm purchase price: free trial. Instal¬ 
ment payments if desired. Write for catalogue 1L Type¬ 
writer Emporium (Estab. 1892). 34-30 West Lake Street, 
Chicago, Illinois, __ 

NEW, rebuilt and slightly used Typewriters $8 up. 
Portable Machines $10 up. Write for our Catalog 25N* 
Reran Typewriter Co., 58 W. Washington St., Chicago. 

UNDER WOODS* Olivers, Royals, Remingtons, (15 to 

$45; rebuilt; guaranteed free trial. Typewriter Co., 193 
N, Dearborn, Chicago. 


WE CiiiTy a complete line of brass gears and model 
supplies, iitend for catalogue. The Pierce Model Works, 
3495 Pierce Avc. T Chic ago, Hi. _ 

TO avoid mistakes, inventors should have crjrmit models 
made before filing for patent- Write Adam Fisher Mfg, Co„ 
183E, St. Louis, Missouri. _ 

MOTORS, ENGINES, MACHINERY 


SMALL Motors and genera tors. Large quantity A,C, 
motors. % H P , SI 5 00; % H P., $35,00, Battery charging 
sets. 100 Robbins & Myers new motors, generators, charging 
outfits. All sizes, $30-00 each and up. Charging, lighting 
and moving picture are generators, $10.00 and up. A.C. 
Motors, 1 and 3 phase, up to 5 IT.P. for Immediate delivery. 
Bankruptcy stock less than H price. Special bulletin 80- 
Johnston, wes t End, Flttaburnfr, Pennsylvania. _ 

WE Sell Blue Prints, Castings and Complete Steam and 
Gas Engines. % H.P. up, Send stamp for circulars and 
prices. Universal Gas Motor Company, 53 W r cst Jackson 
Boulevard, Chicago.__ 

GUARANTEED alternating and direct eurrenfc rebuilt 
motors. All sizes, all kinds. Generators, fans, electrical 
supplies. Tell ua your needs. Free illustrated catalog, 
Hyrc Electric Co„ 629 WK South Dearborn Street, Chicago, 
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ADDING MACHINES 


SAVES Time. Money, Labor—costd iess than the average 
mistake. The Ray adds with speed and accuracy of highest 
priced machines. Used by L\ £. Government, International 
Harvester Co, T n. ft O. Ry„ business and professional men 
everywhere. Complete for 525. Send no money, but 
write for 20 day free trial. Ray Company, 2155 Candler 
Bldg., New York. _____ _ 

WONDERFUL Adding Machine, seven columns capaci¬ 
ty only one dollar. Adds and multiplies ns Omt the 
fingers will move. Thousands being add through demon- 
rrsriQTi. L. J. Lelsbman Company, rep t r Ogden ,} tali. 

INVESTIGATE Marvelnus Calculate r Aflriitig ^'achmea. 
Subtracts, multi plies, divides automdtlcaHy. Wore equals 
$30fi machine. Price $10. Live year pvaral lee. Illustra¬ 
ted catalog and trial offer free. Calculator Corpora* 
tlon, Grand Raphls, Michigan, 


WELDING 


WELDING Plants. $25-fifl to *300.00. Designed for all 
nurnoHCH. fimall casii pay m ent, balance t lirce to s t x mon ths. 
Every meebaufe or shop should have one. Derma W elding 
Co., Omaha, U. S. A. 
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Popular Science Monthly 

PRINTING, ENGRAVING, MULTIGRAPHING 

i 


GOOD Printing at low pricey; Ltrot) good letterheads, 
onvdoiuw rards, l>iMljf:iii.'i 1 labels, ejivitkira, £2.">i>; h:i 
free; eiiraloguet;, TuudUot^ anil riii'uljHiy our .siweiulty. 
Ernest I*. Fantus Co,* 523 B. Dearborn Rt„ Chicago. III. 


SERVICEABLE Pre-Uwd Printing Presses, Type, Sup- 
piles. Lowest prices. List for stamp. P,S. Bargains, 
Jt1n!tl?iTjfl, Pennsylvania. 



NE>W Large Catalog of Attractive Gummed Label? and 
Advertising Btlekura 3,000 75e upirarto, i toy it I 

L&bd Company. 414 CJierrV- Philadelphia. 


■jIHjo Pi" x 2 1 ' J.;iln-K $1.75. \ iaiitiug Curcl^. levin 

Wolf, Philadelphia, Pen nsyl vanlu. __ 


MlLTitiKAJ^]]-;!) Letters—500, $1.75; l.nw letter 
beads. %2,EJ0. Samples 3c, South western, 1413-B BeretLclo, 

Los Angeles. __ 

UEAi T1 FUL LLfho 4 r:t[itH'(I > \i\t nmery Jit. printer's 
prltKKH. Small ounntir Li's. F:ivilee LithographiNg Company, 
772 Teutonia. Milwaukee.__ 


**ACTUAL” Typewritten Lettera. 300 Words or less, 
heading ljtiLfk, IjOlI v purple, JUfl. St 15: -W* 52.00; 1-000. 
*3.25; 6,000. *12,00. Artus letter Shop, 407-409 Chestnut 
SL-. r Milwaukee. Wlamlwin. 


100 CARDS?. fiushte*. Pro regional of Social, also imita¬ 
tion leather card ease, for 60 cents, M. l-\ Dwtuey, Print¬ 
ing, Engraving, Rubber Stamps, 31 Middle Street, Geneva, 
New Yelk- _ 


125 Letterheads, envelopes, billheads, tags, or cards* 
75c postpaid. i*rlnter-i*aborde t Manatira., Louisiana, 


VACUUM CLEANERS 


SACRIFICE gale, Electric vacuum clean era, $2F1 50. 
regular price $45.00, Brand new. Never unpacked, 
guaranteed perfect, HO Volts AC or DC current, well- 
Known make. Cash with order, Lincoln Huppiy Company, 
Epfcma, Pennsylvania.______ 


GRANDFATHER'S CLOCKS 


GRANDFATHER'S Clock Works *5.00. Build your 
own caaee from our free instructions, Everybody wants 
a hall dock. You ran make good profit building artistic 
clocks lor your friends. We replace worn-out works in old 
clocks with works having chimes at money saving priced. 
Write for folder describing flic mogi beautiful ball clock ever 
sold at *25.00. Clock Co,, Nleetown* Pa. 


BUSINESS SERVICE 


have a New York Broadway Address. Good effect on 
letterhead for trig business. We take orders, telephone 
messages, give personal attention to Callers, Extensive 
switchboard, eight telephone numbers. Rates S3 and .if5 
monthly. Also newly furnished private offices or desk roam 
with every convenience, 110 to *30 monthly. Duane Co,* 
305^307-309 Broadway, Now York,_ 


letter specialists 


LETTERS that Land Orders, advertisements, circulars, 
booklets, written at attractive rates. Results guaranteed. 
Criterion !^?_gyipe. Dep T t. 1, West Hew YoFk. Nc'iv Joraey. ; 

FOR AD V ER TISERS 


SPECIAL I Inch display advertisement 100 magualntt?, 
thrice, SH.0Q. Count to Coast Syndicate, Atlantic City. 


YOU It advertisement In the clarified columns of the 
Electrical Experimenter, Science and Invention, will uacli 
the very Gloss nr men you seek. Circulation 100,000 net. 
Hat e fic vvoth] . The KUvt rieal K \pmjiiencer brings positive 
results, For proof, addieea Classified Department, 233 
I'nlnui streF't, New York. 


COLLECTIONS AND ADJUSTMENTS 


COLLECTIONS everywhere. Promptness our watch* 
word, Phoenix Mercantile Bureau, Omaha, Nebraska. 


FOR SALE 


CAMERAS, PHOTOGRAPHY, SUPPLIES 


A NEW, econotuleal, American develojter (Phejaomet) not 
approached in chemical Quality or appearance by any sim¬ 
ilar American product, better 3 ban Meted. No matter 
how many developers you have experimented with, try 
Phenoinet. Samples sent on receipt of eel f addressed stamp¬ 
er! envelope. Special oner i.o dealers and ftruta&lrju&ijs. 
Special Materials Company, Manufacturing ( hemista* J3H 
Xivingaton Street, B ro oklyn, New York, _ 

FILMS Developed oC, Prints 3e. Photocraft, "Bax 69, 
A mi Arbor, Michigan. _ 

Clean Neat Finishing Postage paid both ways. Mailing 
boxes furnished- Get prices and samples. C, Grant 
Mycra, Depaj-j [ijt-nr gum, Sinnmii, \nv .k-rei-y. _ 

OUR Regular Prices, Prints 3c Each. Developing 5c 
Roll, Any Wlae. One trial that's alt we ask. You'll come 
back for more. Photo Service Shop, 929 McMillan, 
t Encinnatl. Ohio, _ 

MAIL lis 15c with any sl*e Film for development and (5 
velvet prints. Dr send 6 negatives any size and 15c for 6 
prints. & x 10 mounted enlargements Boc, Prompt, perfect 
service, Roanoke Photo Finishing Co., 212 Bell Avenue, 
Roanoke, Virginia. 


MOTION PICTURES 


FREE To Writera- -a wonderful little book or money- 
making hints, auggestiona, ideas: the ABC of successful 
story and play-writing. Absolutely Free* Just address 
Wiitor+s Service, Dept. 6, Auburn, N. Y. 

W itITI' Pi n.d ujilri y.s: sf.Vi ciu.'li f-'-xuerienee un oer-f't*s:Lr>': 
doNLlJH fret- ia be^uinera. I'n-ducr]^ l.fjit-Hu 1 . 1^4, Si. Dm in, 

LLLCl'JtlC Arc < it-iicrjitor halves r\]jeu^‘. Your engitiu 
ojjcraU's. Easy tiTJLiH. Hohcrls. Troy, fHiSu, 

?15.(K) IUS2(MK| [lightly on >[n:i31 invcel mi-ui. fmcnOete 
Afoviug Pleture Outfit, Macliluc, Film, etc., at manu¬ 
facturers prices sold on Installments. FYee c:it:iloij. Nor 
ticuial Moving Picture Co., I>ept, PE, Ells worth BiUg., 
Chicago. _ 

575,00 Buys complete moving picture business. Ma¬ 
chine, film, sr-rtnoi, eie. W^onderfui openings everywhere, 
SSLrjtft now. Big profits made. Nt> e^jMsricftec. Only 
3?75,(Wl requited. Details free. Dept, F-L Feature i'flnj 
lAebiLmte, 2'_-s Tcjltm AvMjjie. Meinpliis. TeiuiiTi^ee. _^ 

A UTHOR ft— M A NUSCRlPTS 


WRITERS: SlojJee, poems, plays, dc. arc wanted fwr 
publication, bin-no-v liorvjui, 117. iFiimnliLil. Me. _ 

WIUTf; for new.spitjii'ra and nuuomuis. n\u. iViv. v.\- 
ptfrienoo unnoc(»saTy; detaitu fret. Reporting 

Syndicate, 400, St- Louis, _ _ 

SLJ:: Herd TS'ri want your ideas for photoplays and 
stories l Criticized Free. Sold on comtnlasJoii. Head for 
guide. Mg. Sales Co., .Dept. No. 6, Poughkee pa je, N, Y. 

WANTED — Stories, ait.iHe.s". puema far u^w ma^a^irLe. 
^Ye pay on accept ante. Handwritten Mas. acceptable. 
Send Mss, to Women's National Marine, Desk 335, 
Washington, D. C. _____ 

MANY M^LUu^cTipr-? ru'i-il ijulv cv.[k j : , i revi^on M suc¬ 
ceed. This I can give. Formerly editor ror leading maga- 
aine. Address: Alexander Jessup, 522 west ll£tb Street, 
New York, 


I.1TLKARY 


BPEEC3HE5, essays, special articles written for all 
occasions. 500 wonj,« ? L Gertrude sanborn t 77-S Farwell 
Avenue, Milwaukee, Wisconsin. _ 

GAMES AND ENTERTAINMENTS 


TRICKS. Pusalesu Jokes, Toys, Games, Novelties* Doll 
and Cane Racks, Plays, Wiefl T titage Hupplio*. Escapes and 
Illtifions. Larfie 1U17 catalog free. Oaks Magical Od, t 
Dept. 491, Oabiittsh t Wi&corieiii. _ 

TRICKS and Greenbacks, Bi^; magic esttalop .5*. 
Twenty greenbacks—Rle, Gilmaglco, JH35 ^o. Irving, 
Chicago. 

i.rHKFsFufm irjekawlr.li 5f.m itlusiintlutis. £’ufutugijo Uh:, 
nmall varaioutie FREE. Hornmnmt Magic (7o., l^ta. 17, 
-17(1 Eighth Aymlili 1 , New York. ___ 

MKniANK’Ah Novelty, Ihciuln-rf L. : mgTin ttnd Burnt 

of Fun, 35 ecntfl, Rullet Company, New Haven, Con¬ 
nect it ut. 


PUMONDS, WATCHES- JEWELRY 


CHOICE silver Black breeding Foxes. Reid Brothers, 
Both welt, Ontario^ Canada. 

FJ.Ft’TliH' niufora and peneratora I 12 to 50 Jt.f. 
new' and relit teci. r l']ie Huekryt* Jiquli'imi-m Co., 2ii wm 
Third street. (L'iiiclntiatl, Ohio,_ 


PHONOGRAPHS AND RECORDS 


ALL Phonograph Reeortbi Bought, Sold, rented, tv- 
ehanged. Save 50^ - Catalog fra«. Six 10-lncb standard 
^elections prepaid, ?1.50, Cut Hate Record Exchange, 
Box 483, IHtrnit, Mich. _ 

BUILD Your Phonograph- "Perfection" high quality 
tfnrlng and electric tin tins, tone arms, reproducers. Won- 
cliTful rcaully, big saving. JlnmDoine new eaijiloc fice. 
Indiana Pluutograjili Supply. ] miiiiHjuioliH, Buiiaim. _ 

MUSIC AND SHEET MUSIC 


WHO will write the Song Hit of the War? If you have 
an Jdca suitable for *ucU a song write for Free Booklet 
■ ■ H pjngwTi tern Man ua 1A G n ide" we re vine poe ma, com pose 
music, secure copyright and rac-IMtate free publication or 
*;ilc. I'oeniff gubmJtpfttl, examined free.—Knickerbocker 
Slmllij^. IfiS (Jairty Bldn., New r Y(hrk City. _ 

WIUTF ttte Wortift for & Sktng; W<^ wr\U> music and gmo - - 
ant«e publisher's acceptance. Submit poeros on iv^Lr, love 
or any subject, Chester Mualo Co., 52# Bomb Dearborn 
Street, Suite HI, Chicago, _ 

WRITE a scum Patriotic or popular f ™>ru[nw music 
and ftnarantec- publication, Sciitl ^vords today. Thoipaa 
Merlin, 23S Hwiiw^r Block, Clilf-ago, 

CAN ynu write attractive tioiig-pocme? We compose 
tnusic. make 15 full-wise copies and expedite publication or 
calc. Beautiful litboErapbwi .sample sonu sent Free. 
Mnttnpcal Company. Orange, New Jerwsv _ 

- SCENERY FOR HIRE 


SCENERY supplied—anywhere, everywhere. Moderate 
rental- Amelia Groin, SI9 gprimggiroen* PbUadelphLa, 
Feimaylvanlq. ___ __ _ 

VACATION HINTS 


CATCH Fjsh—instructive booklet, three reins. George 

Julian, Albany Building* Boston. 


ELGIN wrist watch, 7 Jewels S3.00—worth $20.50. in four 
styles. Write for our watch liat of hsg bargains. Central 
Merchandise Exchange. Post-office r P x lOL Chicago^ 
IMInola. _ _ ___ 

Flu;E—Scientific Gem, Rivals diamond. Clear white, 
brilliant- floslfing- deeeiveti expene. Free examination. 
Write for booklet today, Harold Lachman Co,. Dep't. 

P207, L2 Xorrh Miidttuaii AvetuiC, < 'birngu. 

PATR1 DTI C NO V E LT1E S 


REAL “Mlnie'* Ball Watch Fob Only Sl.fiO, Adam 
Fljsher Mfg. Co., 1S3J. fouls, Mi^ouri _ 

POULTRY and LIVE STOCK 


POULTRY Paper, up to date, tells all you want to know 
about c&re and management of poultry, for picture or 
profit: 60c per year, tour months lor 10 cents. Poultry 
AcLv o cMi*, !><■[)[. I-hi, .syj'ju'Usf. Y. __ 

ixk;s, birds, pets 


TRAINED Beagles, Raftblt Hounds, l-’ox Hounds, coon T 
o|Ki«surn t skunk dogs, Betters, farm and pet dogs, ferrets, 
£idue& pigs, plgeomt, rats, mice, rabbits? eic\ Rig price 
list for stamp, Violet Hill Kennel?, It. No. 2^ York, Puim- 
sylyaniit. _ 

PICTURES AND POSTCARDS 


JOIN IA ve PoBtCtfiH Club- Membership Papers I0e. 
Hvey Tf-epli:, I > erat u. r. I r i d hu ni. _ 

BEAL ESTATIfi—FARM LANDS 


CAl-IJi’ORNlA Httlc faring neer t.oe Angclea for sale, 
Easy teririK, u file !-■ R U uin 1 , ,<b; a wne(\ oklnlirmig. 

"QUICK-ACiTlON Advertl^ing - How it Js Building 
Business for the PmgipHlve A^lveiiiscrs of America." A 
uttie story of Results, told by the advertisers ttiemaelves— 
not the publisher. You will be Interested m reading the 
is trie booklet we have prepared, a copy of wtiieii will be 
1}' w ej t uuon request. 1 i may so-1 ve VOUR itroblem, D. 
W, Coutlee, n&aslilod Depart mem, Popular Scleooa 
Monthly, 225 W«st, Thn-ty-nlnth Street. New York- 


FOR MEN AND WOMEN 


WHAT do You Want Know?—Infornuition vital fo 
the Btudcutt ilm experimenter- tlm bushier man, or any 
Inquirer ylvea by experts. Educational, t>ciaatlfic T Legal, 
stud Buolnuas. fjue$ticiia answered. Agk the you 

carmor Hud am anywhere elec— we tiauaUv know. T .Vn 
charge If unsuccessful, sunall ice of si if we set yon right- 
Hend your questintif, direct from this ad, or write for our 
complete !>**; ?T>£j.si t s on, Iree. The Ken t stem, Depart ment 
A, Cambridge, Maas, 

INDIAN Ba&kote—Wholesale and retail- Catalogue? 
t.nJhain. 1 ii^hlaud ripriiicw, t'aliforniii. 

“SEXUAL PhliusrtplLv." 12c. Clear, sperifie, authorita¬ 
tive, iTjinpU-te, best K£iliriJitw. Fred II, Jsuc^rnmm, Law- 
tenw, Maes. 

BE & detective. Excellent opportunity, pood nay. travel. 
Write €. T, Ludwig, t2i Westover Bldg.- Kansas City, Mo. 

FROST AToi ,<>(.: Y is our in r crest in#: fiTi- boniriH‘t abmit 
prf>£Uite disorders, bladder troubles, etc. it telle about a 
new drugless method that eyis be tiffed at home privately+ 
to permancotly and pcei lively relieve tlnrsc dlaordera. 
J.Frctors, oatqopatbs at id others uso It. No fail urea on record. 
The Electrothermal Company, Mayo Building, Steuben¬ 
ville, Ohio, 

HEADERS of Popular Science Monthly— berc T s your 
chance: We have on liand 200 copies or bound volume Xo- 
88—January to June, 1016; 25 copies of volume No. — 
July to Deceioboir, 101 f»: 25 copies volume ivo. 90—January 
to Juno, 1917; and 600 copies of volume No. 91—July to 
December, IG.I7, These copies are beautifully bound in 
heavy gray covers with dark green bnckirga, containing the 
word*! “Popular Science Monthly," the volume number and 
months 1 included. Each volume comprises Ofib pagtis, 1,306 
articles and 2,0^2 pictures. Just the thing Jor your library, 
A.’ten page Index enables you to ibid In a moment any 
article or picture desired. Contain no advertising whatever. 
At tlrje present cu^rt; of printed matter, thcsie volumes should 
retail at- S5 .<kj. You can sen ire them now for J2.O0 each 
postpaid, ClaOGlfied Department, Popular Science Month¬ 
ly, 2'iii West Thirty-ninth Street, New York City, 

MINERAL&ALT Treatment anti Neodiet.. Author ex* 
plains grave coRBequcncea of wrong didly dint—bow to 
counterbalance them. Book, $1.00. Yogurt Companyj 
S7 t Bell Ingham, Washington. 

LADIES, enlighten your daily work by gettlne a set 
of sanitary brushes, consisting of 1 Dtiette Mou. L TJitst’ 
Jess Duster, 1 Bath Tub Brush, 1 TolJet Bowl Brush, I 
Veectahle Enioh. 1 Refrigerator Brush, 1 Pan Greener, t 
i^tovo Hnijili, I s ink Brush. 1 Botilc Bn tali. iVonji 
^<1 by us for ¥2,00 a set- Also Ladlerf' Toilet ooEisi??t" 
ins of 1 Bath or Flush Brush, 1 Massage or Comptffldon 
Brush, 3 Manicure Brush, 1 Nail B.rnsb. 1 LaElitia' White 
Hair cIhIIip-s JuuhIi, 1 LaciitfH' Whiif Hair Httt BruHlt 
Only S2.fKi a set. Packed in a neat bo^ and sent by parcel 
post to any addrefffi In United States or Canada. This 
iliter is for a limited time only. Ttetuetober ihe$e brushes 
are of the h«*t- Quality. W« make all kiiwls of household and 
auto brushes, Sanitary Kind. Do not delay—eeiad 

l« t iTk'sv sets jit oiict'. LTiceda Brush Ccimiuiny. ^pfiiiK- 
JJclti, ALiss. 


EDUCATIONAL and instruction 


ORNAMENTAL Costing, make moulds yourself, two 
hundred iliuttrations Free. Mahler, WOodhavon. Long 
Island, X, Y r , _ _ 

WANTED—New Ideas. Write ror list of Patent 
Buyers and Inventions Wanted, £1.000,900 in prices 
offered for Inventions. Our four Books free upon rc- 
QUf-!jt Yic( or J. r: vans A O'i. . 1 T.s .Mitl h, W:ls [l i rjgfoci. D.C-. 

STIC m | HANI> for V; verybo< 1 y. ^i . K lv. r ham<:t rr for 

each sound; no rules: no exE;eptioiui; new prlnciules. Conroe, 
► with individual Instruction; limited Introduction cfTer. 
Liberty Shorthand School, Box 3706# Washington, D- C. 


PATENTS FOR S ALE 


A LIFTER* Carrier anti Cleaner for Cuspidors, Partner 
Wanted for the Eastern States. E. B. Kjiaptn Inventor, 
Ban Jacinto, California- __ 

WE have a few practh:al money-making in vent tons lor 
bale or trade. Adam Fisher Mfg, Co., I83B, ift. Louis* 
Mlflflourl, _ i __ 

U, S. Patent No. U834&4. Hovering Flying M or bine— 
£ 30 , 000 . For particulars write 15. II. Page, Inventor, 3 
Louis ^irret, ciiarhrsten. West Virginia, _ 

AUTOMATIC Dane Opening anil Closing Device. 
Patent No, 1255770, February 5, 1&1S. C. Milbraiwit, 
711? JJ, 8Ui riCreel, DuJulh. MnuLf^Ua. _ 

PATENT for Sate—Polyhedral Shaped Silo, Potent 
NO. 1,154.511, John O'Connor- Box 432* Helper* Utah. 


TELEGRAPHY 


TELKGRAPH\ —Both Morse jmd Wireless; Station 
Ak-'eory, taught. Quickly, Tremendous 1 Jem;(mi--greater 
i han supply. Permanent Positions secured—Big Salaries, 
ideal Working Conditions- Great Opportunities for Ad¬ 
vancement. Women Operators also needsd. Ait expenses 
low—ran euro living while witcrLdiJic;. (Mdrst and largest 
school—establlflbed 44 years. Kndotsed by Railway, 
Weateru Union and Marconi officials. Now offering special 
three months' Radio course lor young men subject fo draft 
eoabllng ibem t.o etites SiREioi Corps- "Preferred Service." 
Large illustrated nateiogue Free, Correspondence courses 
Et3^r>. Write today. Enroll Immediately. Drulge's liujtl- 
tute, Rith YiUpartusfo, Indiana, 

T WANT to send yrju proof of the wonderful pulling 
jHuver of the Popular Heieuce Monthly. If ynu wnut to buy 
ricunethiiig. eeH something, or exchange something, write 
today for full particulars, h, W, Coutloe, 3^5 West 39tti 
Street, New Y f ork City. 


L A BO R A TO R Y f, Q l J f FM ENT 


EXPERDlENTBE^: our Miuwalo>:l('fll 

Outfits, Mineral Collections. ( l:issware n Apparatus, etc, 
Complete laboratory equipment, fend fttampj-: fur lists. 
Lion's Scientific Institute, 312 Matlwws Avenue, Pitta burgh, 
Pcamsylvaniu, _ _ 

YOU ran turn your spare tfme !nte dollars by taking 
subscriptions from yuilt friends and acquaintances. You, 
iVi a n.’gi.i 1 ar rcadcr u t 1 ' I *o pu lar re V om.7it y." k miWH ! U 

good points and present its attractive features In a way 
whjf'h will rcmlUj- sen ire it lyrau nmnher of t-iibticrtbera. 
Convince me that you are In earnest and willing to take 
advantage of this opportunity and 1 will gladly pcrul you 
full part.ieul&ra an how to go about the work, and also 
Special appointment paprra for your territory, Don’t 
wait until your neighbor lias secured the appointment— 
write today. Circulation Director, Popular Fcieucu Mouth- 
ly, 225 West ThLrty^ulnth £t., New York, 
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FOR INVENTORS 


600 Mechanical Movement also iilttatratiouB and expla¬ 
nations of SO isrpetuaJ motions, My book inventors' 
Universal Educator. 4tb edition, tells how to pretuie uiid 
Beil a patent for your n&w Invention. Governmerit and other 
coats. Covers the matter Horn A to f L . 140 pact's elegantly 
hound, Contains noted Court decisions on l atent casnsi. 
Mechanical Movements greatly assist Inventors—suggest 
new Idojts that might prove of great aid in iwrfectintf in- 
ventiona- Tells how to select an attorney. ii£Ls valuable 
information regarding Patent Sharks, filing agents and 
brokers. Price *UHfr FoeTago free. Fred G, Dfcterfch, 
661 Otiray Building. Washington, D. C* 


THE Electrical Experimenter Classified Columns bring 
positive resale, (.’ireuhi[Ion IOG*fKMF- rate He word. l’Or 
IjiforTnatlun address f. Lisatlicd Department, 233 Fulton 
Street, New Ye ra, _ _ 

PATENTS without advance attorney's fees. Free report 
and books._Fran k Fuller, Wushimrioo* 1>. C. ____ 

HAVE yon an Idea? If so, you should protect it by a 
patent. Wand us a model or sketch for free opinion of 
patentability. Write for nut Four Hooks sent tree to any 
Oddrega, Victor J. Evans & Co„ i&fi Ninth, Washington, 

D. C, _ 


INVENT something. Your Ideas may bring wealth. 
Bond postal for Free book. Tells what to Invent and how to 
obtain n patent 11]rough rnir credit system. Talbert & 
Talbert, 4bi(l Talbert Building, WiiHldrigniii, l>. r._ 


PATENTS on easy payments, fiend model or sketch for 
free search and eei titled registration of your Invention for 
your protection. Free book twite what to invent and how 
to obtain » patent on easy pay men la. C. C. Hltiea & Co., 
592a Loan and Trust Bldg., Washington, I>. C. 


PATENTS that protect atwi Pay* Advice and books free. 
Highest references. Best nsauJls. Watson E. Coleman, 
Wftflh ltiff top. D, C. _ ( 

INVENTIONS developed, Espert advice, drawings, 
calculations, experimental work. Automotive Englneeruig 
Company, i ::um(I c Halt Building. Indianapolis, In d iana 

INVENTORS: To market your patent, protect your- 
selves from unscrupulous persons, fiocurf? help; Join 
Notional Institute? of Inventors, World Building, New 
York City, Membership organisation over 1,SOO, Write 
for booklet. 


HAVE you a practical tuventifln i-n sell outright or place 
on royalty? fiend del nils to Adam Usher Mfg. Co., 183A* 
fit, limits. Missouri._ 


I WANT to B^hti you proof of the wonderful putting- 
power ot the Pop dar Science Monthly. If you want to buy 
something, aril mmethlng, or exchange something, write 
today for full particulars. D. W. Coutlco, 225 Wtsi fSUih 
fiireet. New York I'lly. _ _ 


EXPERT affiSstunrc rendered In model and experimental 
work. Inventions di^-elopcd to mmpletirm. Machines, 
motors, enghxsa atid parts designed and built. Elk Mfg. 
Company* tft3d Broadway, New York City,_ 


INVENTORS—We specialise in manufacturing now 
patented articles, mnkc model*—dft-s—:tud do experi¬ 
mental work. M odor n Tot >1 a M an Ufacturlo h Co ,, i J ept - is., 
Opera P l a^ 4 Qjngt anti, Jjfrto. ___ 

PATENTS and Invent Inns are waited for promotion 
on cash or royalty basis. Write Alfred J. f'ialicr Co.* 200* 
Hannibal, Missouri. 


IN VE NTORB—Can place i cite ■ ttrt v ery q.u I ckly. B eniamlb 
JotLup. Marlon Bunding, Cleveland, Chlo. 


PATEN'f ATTORNEYS 


PATENT? Promptly Procured. fiketeh of Model 

for Actual Search. utid Report, 1918 Edition, 90-Tage 
Patent Book Free. My patent sales service gets full value 
for my clients. It should never require more than 2 days 
iq report upon the patentability of your invention; nor 
Longer than 10 da vs to prepare your case for II ling, hunger 
delay amounts to gross neglect and the jeopardizing of your 
rights. For prompt personal service write George F. Kim- 
Tin'l, 'iS,.l >rb-ntnl iiui l(U fin, Worth i ngton, D.C. _ 

INVENT! Jfi-i, you need mi - free hiMiiis ’'Patents anri 
Successful promotion.*’ Telis how your ideas can be 
turned into mousy.. Honest advice free. Real personal 
sendee. Highest references. Lloyd W . } atch, 23 1-t 1 Lirolt 
Bidg., Washington, U, €■_ 


PATENT Your ideas. Books, "Howto Obtain a Patent" 
and "Whitt to Invent*" sent free. t^en/l rough sketch for 
free report regarding patentability* Manufacturers con- 
stauily wririTtur us for 1 1» [cu ts, Vat c ti l& adver(isc<I for an]c 
free. l-jULtijliabOfl 20 ycarji. Address f 'll an dire * { handler. 
Patent Att»rueya, 103 ?th 4t.., ^VaBhlngton, l>. f '._ 


PATENTS: Our practice before the Patent Office ex¬ 
tends over 3f-venty yeftrs. it pays to employ an, attorney 
of reputation ua a pour patent la o bad invest incut. Ability 
ami Roll ability are our special partners. We art* a Imp the 
publtahen* of tlxc ficlentlflo American and all patents secured 
fry us are described without e In the ficlentlflc American. 
Your Invention is t h i.s brought to the attention of thousands 
of intelligent readers especially Interested In such malt-crt*. 
To procure like piiblloLty in any other manner would rest 
you many iiracs the patent fcc-s. Our CLmd Jtook on Patents 
Bent free on appilcatloo. Mu no A (>>.. Patent Attorneys, 
fi24 Wool worth Bull ding. New York, and 025 F Bt., XVaeh- 
Jngtcm. I>. 


PATENTS—fioud sketch for free search and report- 
Books on patents, book of reference lettem, and dlulbg table 
novelty soot fre,?.. Joha fi, Du me & Co. r G03 V street, 
Washington, l> C. 


PATENTS! Foremost word free* Write now, Metzger, 
Washington, D, €. 


PATENTS obtained through D. .Swift are bcltie mild ia 
T jj-rgf? Manufacture!a. Write today for free books of 
'TnxTntsong needed" and surpass I ng reference. i>, fiwift, 
3T1 Seventh fit., Waslungtoti. D. C. Established in 


* 1 I ! a ^ nt; Attorney, McGill Building. 

Washington, D. C. Inventors' hand-book, lJ Protectlue* 
ExpJolTmg add Helling Inveatloiig/' sent free upon n-quest. 


"PATENT J . 


t T(I .ti a n whi„h *37 d is a 72-tme 

^ * ] I patents, what to iiivcnt. end 

uh^if ti JL *' f ^ vcs fr^neet advice to Inventorn :ti>d 
(be success os of some rf i^v e llep is, nfeo e^plalii- 
Ing what are freqnqjit causes of falb^ne. Mnncfnr runcrft sre 
<onstai j Hjr writing for protective patents upon all kinds of 

1wi?ir Ve i^te’ t'-t' 1 "' Fo-i beln supply their wants? 
Sr ^L p, 1 ^' „Wrlte for It today, IT. fi. Hill, 929 

Mt b.irijN u lU.li: . t\ :isljjiigi.?;i. M. < 1 . 


PATENT^, lYade Marks, Copyright*. Prompt, per- 
^onrtl, rcititble service. Over 30 years’ active practice, 
nintr ult and Selected Cases Solicited, Writfl foi terms, 
gflok free. Address E. O. Bigger, IUtsl I. X. U. Building* 
Washington, D. C. _ __ 


INVENT Sofnethlsg. Your Uio&f? may bring wealth. 
Bend postal fur free book. Teillfl what t,o Invent and how to 
bbtalu a patent through our credit syetem. Talbert A 
Talbert, 4fi2i TalbetL BKIr.. YY^hLngMm. 1>. O. 


FATE NTB^Write for cur Free Patent. Guide Books* 
List ot Patent Buyers who wish to purchase patents, and 
What To Invent with list of Inventions wanted, fiend 
sketch lor free opinion M patentability. We assist in¬ 
ventors to sell their inventions. Victor J. Evans A Co., 
155 Ninth, Washington, G, C. 


PATENTS that protect and pay. Advice aiitl books free. 
Highest, reference. Best results, Watson E. Coleman, 
Washington, I). C. 


DON’T lose youi rigiitH to patent protection. Before 
proceeding furtlter send for our blank form M 3N'i<jein:e of 
Conception" to bo Signed and witnessed. Book* suggestions 
and advice free. Lancaster ft All wine, 232 Ouray Building, 
Washington, U, C. 


TO Mar et Your Invention, you must get in touch with 
the proper persons. Let mo show you iww to do it. D. W. 
Com Ice. 225 W est 39th Street. New York ( ity. 


PATENTS, njake your ideas pay. Hundreds inventions 
ate sold yearly. We help mai k.*>t yours free. Book arid ad- 
vice free. A. ,M. Buck A Co.. ;,?A TMl fit.._\y:mhingHi[i. Rl. 

PATENTS on easy payments, fiend model or sketch for 
free search and ( ti l ifted re^Jatiatlon of your Invention for 
your piotectloa. Free bool, fobs what to Invent and now 
to obtain a patent on easy payments, C. C. Hines A Co., 
5li2q Loan and Tnint Hldif., WiLShhiptoji, TY_C. _ 

Yf>lJTt ]fh?a wanted. Patent your Invention. I'll hrip 
you market it. fiend for 4 fr#*- iHKjks. list of patent buyers, 
hundreds of ideas wantrKf, Advice free. Patents 

sdvorttsed free. Richard R. Owen, Patent Lawyer, it 
Q\^cn is 3 tig., Washington, D. C., or2270z Wool worth Bldg., 
New York. 

IHV I _ __ _ 

FATENTfL-Hedrett Jennor, patent Attorney and me 
chan leal expert, B22 F St,* Washington, D* C. r report free 
f t charge If a patent can be had atul its e^aot vmL fiend for 
circular. 


WE promote patents obtained through us. Adam Fisher 
Mfg. ep.r ifiac* fit, TjouUj, Missouri. 


M, E. MILLER* Ouray Budding, Washington, T>. C.— 
Patent Attorney, Mechanical ami i 'wtrlcal Expert. Best 
quality of work and resutta. Moderate oharges. Advice 
free. 


PROTECT your inventions. I help you market, them, 
Expert advice and The Truth About Patents free. J, 
Rcancy Kelly. 912 Woodward Building, Washington, D. C, 


"PA^ENT^ENfiF"—The book that cot, tains more hi- 
formation of real val & to liTventora find Manufacturers 
rhnn a’] othc pate-t books combined. I'ree, Write 
I acey A In £‘}% 12$ Springer RulIdJng, YA iiahlngtoll, I>. C. 
Established IR'9. 


AGENTS AND SALESMEN WANTED 


$1 ,£>fK> per Man per County; fitmnt'c Invention etarilra 
world--aycius amazed Ton Inexperienced men divide 
$4O.U00. Korstad, a farmer, did $2,2W In 14 days. 
BcbU-lobcr, n minister* $1^5 frrtrt 12 houm. 31,200 cold rash, 
made, paid, baukt-tl b3 r Stoneman In SO days: Si5,000 to 
date. A hot or Cold running water frillh. equipped for any 
home at only SO.,if), fietf-heatfrig. No plumbing or water¬ 
works required. Investigate, Exclusive sale. Credit piverc. 
Send, no money. Write letter or postal today. Alien Mfg. 
Co., 4,-12 Ota* Bldg., Toledo, Ohio. 


AGENTS: 500% dtoIU. filpn let (cm for Oflfro and Rtnre 
fronts, sanipitis anrl particulars free. Inter Stale Sign, 2422 
N. Hoisted m„ Clilcago. 


AGENTS—Ho-Ro-Cn. Skin Foap and toilet goody? plan 
hi-jris everything Pir aiiuiiLs' profit. "Ilu-Hu-Cu.," LU 
1 ocust st. t St, Loulfl, Mo. 


AGI-^N FS: Big money setllng great bou.sehold invention. 
Sample 2:'n>, Particulars frre. Webster t.:omiuirj„v, 2935 
North Clark Street, Chicago._ 


$10 to S13 per day handling new household articles, Big 
war time .sellers. Outfit free. Terrlturs- going Jitst. W’rlfrs 
fiuifik. J>ept. W. tSO, T>uo Co.. At.tha, New York, 


HEL-MIT the Katscr Pin—Latest war novelty-—Biggest 
Jilt Out: oxidized silver; thousands being told: simple 
matter hooding them out and taking money; eattkidc wirh 
agents' terma 10c, O. Finch. Company, Grand Rapids, 

MEriiJffan _ 

$10 DAJlY reflnlshlng chamleilers, brass beds, out c mo¬ 
biles, by new me then!: producing amaslng rosulLH; oo capital 
nr experience? necossorr. Particulars frets, Ounmetal Co,, 
Avenue F„ Dftatiir, Illinois. _ 

AC iKN'Tfi—fi-ib to it wwL l ree Kjimples. CinM and 
silver .slpn IvittTts for stores and off.ee lUtidouB. Anyone 
cmii put on. Mberiit offer m general ageiita, A^ctuilr Letter 
Co. 3 400 N. Clark, Chicago. _ ' 

ALrK-Y'l'S Y.jikt 1 55.(10 to n da>' iji'lliiLfT ^uaran- 

teed slik hosiery and underwear dirwt iroio factory to 
wearer. Live ageats wanted everywhere, Write today^ 
C\ A r I>. finiipauy, l.cpt. H). Grand RiidPLh. afifhlgan. 

OY'KIt 51 JO '■(> proiLt applying i rancor njDiiojJiam.e on 
automobiles, trunks, ete. Easily applied. Direcdons and 
Esamp]f:s free, Kinney-Wagner Co,> 299 Broadway, Now 
York. 

fiALKSM l-LN ■ Tr-vomi: inilfjjrinh'Jil'" osvn'jTcJur buslueHa, 
experience unneceuBory selling one SR,000 Accidental Death, 
530.00 Accident, (25,00 Sick Weekly Fenehhj. H0 50 
yearly. Is alt amounts; S5.50, Ciuarantwd steady incs.ime 
from renewals, 1250,000 c'eposHed Insurance Department. 
fU^tstratJcn ITept, 3„ Newark, Jf. J. _ 

A<iK\'i'S make 50O ,! ; [ nsfit Icintlling Auir- Mi-nMurjuijs, 
I'atriotie Pictures, W ? (ndow Let tera, Transfer x '3iftj>^, Chafige- 
able fii«ns 5 . Catalog l ; Yec. lllnton Con'isimy T142 40th 
Court, fihleagn, Bilncfs. _ __ __ __ _ 

MEN of Ability -To reortwrt uianv aeturer direct, 
selling fial^!i an d Order Ttoc -... 11 fr^nl oom ms oi t , W'h Eli 

fijdcs ii'i'ik f ’11.. Mcpt. , <'h[f;iijij. _ 

SPIRAL Spring Curtain Rods: War Plcturca; other big 
pftfara, Get b^sv. Circulars free, Moore Co., 3341 
Ax r o., C'isir-ianali. _ 

EXCLUSIVE t'omil y rmhl *. fir-51 'I’anldt: n^deni :snl(r 
fuel: flrnfl tabic; pu a rent wet ; J r:mi r ti Co,, Cl^vislatuL Ohio. 

DON'T wash your auteknoblle, Ort*lf lean it doc# the 
job without wMer. V orderfol rig profltSn 

Detriils f rw*. Cri-Flenrit Cn„ Dept. 2P. Cjur h rMi, < dsln. 

NEW s j .‘,m Aut^irTsii^ .^Ide.-. >'i''-ey rra! t-r tot 11vc- 
nv|c* s^Iphs'. bi^ nrrfltfl; uo competition. BaaeetL 
TtirM?>na 4vennu. Chicago, 

N'T vi ;ty Per r-oiTt. of Ynm* Calls Turned into Balts 
W r f>T>rieriui ErthuatsBin >>llewe Fvery PerooPfltr&tlon 1 
V r rite ftt Once Full pprtlRirian? rf I Sno r f Fra^i^m 
fT lriiriTinnj^ A rag., fitpri.lint?! M ysterlone [ Fv^rliK^ne! 
VovpJ! They fihlne iti the dark, CnTetflTes, House Nunn- 
here, Bulbs, Matoh Boxes. Pictures, fiwitch Plateg. finln 
VainifRCtiiier$. TIsf.s Pioneer Corporation. I2f?3 W, b3rd, 
Chicago._ . _ 

AGENTS: SHI ri-rii ... x imoorlcd rn^. 51 at 

each. Carter, Term., sold 115 in 4 days: profit So7. Fnxi 
can do fta me. w rite for sa in isle oi i vr ^el ting plan; ox clt is ive 
territory. Sample rug by parcel wwl prepaid. 9^c, E, 
Condon. Iw?]iurHT. II iV-jtI firrecr. Iti-* r nn. Mass. _ 

r WILL pay any honest, cuan up Ut s:V> ssmulsIsEv fnr u;jrt, 
ol spare time No eanvjisfiUig. No capital. Write today, 
Voorhicfi, Dept. P. S. T Omatut. Nebraska. 


Popular Science Monthly 

HUNDREDS of Agents are now making goods to Bell 
from Milter's Guaranteed Monufseturera 1 iorrnulaa. 
Wlsarti W ashin g Tablets—no wax, potash, lye. Coot*) 5c 
pound. Brings CiOr. Eggolene. only pure food .substitute 
foe eggy at tic a dozen. Nbn-AioohoUc Tube Flavors, 
Many new aeLlerj* Including latest Automobile Specialties. 
Carbo-Clde, tbc only rcro^ni^ed gjiouliiic lotcnslller- 
DocOrbbnuer- -W0% profit. Enormous sales, Hbm-Vac 
Guftrjmtccfl Puncture Ptucper, FxchLtiivc territory Par- 
tioulare or stamp. Miller, Industriul CheuiLat. Tamna. 
St* lorlda. 


INSYDE inner ormottr for Automobile Tires, 

prevent punctures and double mileage of &ny tire. Liberal 
proms Details free. American Accessorial Co., Dept. 
97,-Cincinnati, Ohio. 


RADIO Luminous Paint for resale. Fig demand—big 
pr™la. i rial ran. 50c delivered. American Lutninoufl 
ITtirltu-tfi fu„ HiiutLiigttin P;tris, t alIfornki_ 

MAXE end sclE Your Own Goods. Machinery uimcces- 
sur^-. t-AjM-rr Chemists advi.so. fipccbil rrenn fti be¬ 
ginners. Write for Formula Catalog. Elmer Mystic Cwn- 
patty, Washington, D. C. 


NEW Clieck Protector. Good agent’s preposition, 
fiamphr 25r. Itrjirklulj. 13fi7 Mr E Vnr trct-r, rhihidi-lphla. 

WANTED—New Ideas. Write for Jfct of Patent Buyers 
and Inventions Wanted, Sl.000,000 in urizes offered for 
JuvculinnH. Our Four Brink h .hciiI frt^' upon re<|uc#C 
Viet nr J. Evuns <fc Co., 174 Nhult, Wjushlngton, 1). C. 

LIBERTY Policy, the very latent la Insurant covers 
all accidents' and tfJckneaacs, Every occupation iniiniirahic. 
men and Women, 1ft to 70 yciiru. £5,000 death and £25.00 
weekly costa $15,W yearly. Thrift Policy, paying half 
benefits, co»t $7,5^ yearly, Special frcnellls covering 
farmers, PolEciea uiso at Si0,00 and S5,fnl premiums to meet 
low-iatc competition. Leather wallet enclosing $100 
Identifier Mo u Certificate wl ih each iit?licy. Attractive 
agency openings with continuous renewal cotnini^uu. As¬ 
sets S2,£&6,2GS r 27, Founded fiouthern Surety Com* 
pany, 3Q3 Walimt Pl)ihulol]]ht;i. Pii. 


AGENTS: Big profits. Beef and cheapest window 
let lore made. Eswily applied. Dime brings five samples. 
Auto Monogram letters. FartiularB free, fitalbritc 
Company, lU5 Second Avenue, New York^_ 


SALESMEN—City or Traveling. Experience unneces¬ 
sary. fiend for bat of opening* aiui full paftlciiiam. Prepare 
in flpaic time to cum the big .nalurJus—to SPMKXl 
a year. Employment service rendered Members National 
fiale.srmui'.H Training .Asa debit Ion, Dcp’t 1^'i K'. Ctu^ueo, 
imnois. 


Ml MUTES Pay Dtdlars, d enumerating new S 19.00 
Adding Mu chine. Wonderful invent inn. Addfl. subtrat-tfl, 
luultiplios. Work uauals *300 machine. Five-Year 
Guarantee, ficlls everywhere. Splendid proftts. Write 
Quick UiT trial offer and protected territory. Dep&, O, 
Calculator Corporation, Grand Jtupids. Michigan. 


AGENTS flcekint: flrs^ Blans auto accessory^ see Hydro* 
niier under “Automobile and Aeccwsorias. 1 ' 


EASY, pleasant work for Mechanics, Shop Nfcii, Clerks, 
during spare hours, will add many dollars to their salaries 
Also want persona who give full fjrao, wages 

naaured. Ndv<?Ity Cutlery Co,., 27 Bar fit.. Can ton, 

WONDERFUL Adding Machine—Seven column capaci¬ 
ty—retail* for one dollar. Stile itself everywhere. Moat 
ofllcftR purchase several. Sensational agency proposition. 

L. J. LdHhihim Co., Di pt. F.. Ufrdon. Utjih. _ 


A HE Y r ou Interested In the Bxtra Dollar? Of course. 
Web, care y uur aide-line, ltd the pocket i Your smallest 

eoJiiinlasJoP Sl.DO, anti you can tit 1 .]] every customer. Para¬ 
mount company, Louisville, Kentucky. 


AMERICAN Military fityles ore all the rage fn men'i? 
tailored to measure euiig thi^ Mflwb. Easiest to soil: 
everybody wants them. Far ahead of all others in real 
floss and frcjiuTy. Lowest prlceR- losa thun com mnn ready- 
n hi tie suitH. Our Agesitfi are coining money. You esah 
earn 5 Id daily. Sen d Tor Tull pa n 1 on tars, ter n is and oo i nu’e 
bouk of styles and patterns, American Woolen Mttta { o., 
Dept. A^51, Chicago, illinoia. 


AGENTS—Big money monogrammiug auto^. V&ter 

fr^^> , Initial <"o., Dept. fi r Waterbury. Crumeetlrat. 


QUICK selling, newly patented, universally useful in- 
vemlon. fit-ila any time, anywhere, anybody. Week'H 
supply can Ijo carried In pocketit, Cost* 3c each, retails 
for 10c. Fine Sideline opportunity, fiontl lDe for sample 
and literature, II. Martin, 51 CUlr fitreet + New York 
f.lty. ____ 

ACCENTS Wanted. Easy Seller, lilg Profits. Partleu-' 
iora free, Q, W, Miner, 1U5 Lfaftmfrers Btioet, New York. 

aiO W DAILY In spare tliiieT "ubtcibg owners" initials tm 
ftutoH, l TJberty + * emblems on wisirEsIdf-JsJg. dlnunerg on 
headiigfrt^. Bamjdea fi e&. Globe 1 eCalcomaiiie Company, 
Maaufactttrere, 1, Jersey City, N ew Jersey_ 

AGENTS—Get partlculais of the best paying household 
proposition ever offered. Great demand -large pi utils™- 
«2,000 yearly. Address for panlcutare, E, M. reUnian* 
.Mgr,, 7447 Third Btttet, (.Itidmm tl, Ohio,_ 

AGENTS. Steady Income* Large manufacturer of 

Handkerchiefs and 1 rftfia Goods* nfxi,, wiihte teprenKtitariVti 
in each IwaMty. Factory to consumer. Big profits, honest 
goods. Whole or spare time. ( redlt Given. Send for pai> 
TinuiaTjj. Freeport kite. Co., £4 Mam fitrm, Brooklyn, 
New Y&rl?, _ _ _ ; 

YOU can make good durable paint? awl varnish, 25C 
gallon, Emmclnianu linj?. Mfg. Company, Dep't A r 
Todjanapolis* Indiana. _ 

nl.'Jt _\|‘W luvniibrnij ram yi.ii aifstdy iin'iuiw. Can- 

Viters. County Right*. Salesmen aorl Prornoters write 
Ada m Flaher Mfg. t 1S3G, fit L ouis, _ 

NEW Ford Ghi3 fiaver: installed in one" minute, sjuto* 
matic, demonstrator: great, seller. Hundred doiiare 

weekly. Pierce Aecregories Co,, 22 la Pinkney Street* 
Omqha* WjtoMjg. _ _ _ 

YOi: rim o:ir[i :l:lv w fu-re frejm s:iw)u rii -5d(»L>P a jear 
filing Visual lo^i.rucMon ^ EQUiTTair'eTit to schools and 
libraries. Exclusive territory* permanent Contracts to 
j 1 1 L r m r■ ] n.^ oien. A1 references and cash d r pr : ,d t g i ui r:n s hh ‘ 
reciuired, Underwood Underwood, 41/ 5tb Avemift^ 
] Kpt. P. S., New York. _ 

KEROSENE Burutz-s for Fur.:!;urs, Cook ami MfiiiTni; 
Staves, Economy Mfg. Company, fills West Monroe* 
Chicago ___ ' ____ 

^GEN’TFi: »B0 weekly l t oduelug and settl e new 3nd 
eivncllp power "nal-oll bu ri er lamp. 1 :r r ?lbg dght. Cant 
«xpbxlc ' o wick, no chlm’cy. (.'dorie s smoke*’eee. \\ rb.c 
for terms and sample, "ihoiiuiH Mig. t ompauy, 27tiljSortfi 
* T treet 1 ' av'to y. Ohio, _ _ _ _ 

BIG Preiit^ silling “BTean-P 1 te. M fictchtlfto Washing 
Wonder. Whirlwind seller. Great repeater. Sales guaran¬ 
teed. Samples free. Write quick frr special offer. Beat* 
ever products Co,, 2426-P.fi., polk* Chicago* __ 

AGENTS: ^ew Ke^oae ig Birr r 'e*. Mkkeff a - 'y Ftovc a 
dtove. Abs?otute ! y e. I^ve^y home a Fasy to 

ear*T and dC'no'ift'ate. Bis profits. rite (Hii-h for tfl-ri- 
Vry. Thomqg Burner c-p,, \ T prtb Ft- Daa r toQ.<’hje, 

3005o profit— A rents CJ^vri^g Hundreds Weekly* 
New Washing Comiioiind Wonderful se^er, Eli: rcihun'r; 
Nature's mightiest cleanser, Fk f, cI fOT preof: tree sample* 
Lew Mitchell, 1314 E, Slat Street. Chicago. 
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HELP WANTED 


MEN wanted to make Toy Sold Leu a. Army, Navy and 
other toy?. Home workers on HtUiiU seate; Manufacturer? 
on la;trc swale. Greatest clmncc for Industrious people lor 
independent business. Enormous demand In American 
Made ioje. War stopped all importation* We buy these 
goods all year, whole output or surplus over sales, hit three 
years, paying fixed prices. Hundred and more made 
complete per hour. Anyone can turn out perfect work 
without exporicnec or additional tools. Ousting form 
outfits S2.75 up, Booklet uiul information free. Toy 
Soldier Manufacturing Company, 33 Union Square, New 
York, 


DETECTIVES make big money T Trac'd and see the 
country. We instruct you at a nominal coat. Write for 
free booklet. American School of Criminology, Scherer 
Bldg., Detroit, Mich. 


I WILL pay any honest man up to $51) monthly for part 
of spare time. No canvassing. No capital. Write today. 
YoorhJea, Dept. P. 3. f Omaha. Nebraska. _ 

SILVERING Mirrors—Exclusive Tartaric method Opens 
enormously profitable business. Booklet free, P. Bara tow, 
514 23rd Street, Oakland, California, 


WANTED three hundred young men to learn Watch- 
work, Jewelry-work and Engraving, in order that we may 
be able to supply the demand oil Us for workmen. Address 
postal card to Bradley Polytechnic Institute, Department 
M," Peoria, 111., asking for our latest catalog giving luii 
particulars. 


MEN and Women Wanted, 1ft to 6(1 to fill thousands of 
vacancies and new positions in Government Service In 
Washington and elsewhere. Permanent,, higher salaries, 
patriotic work, easy hours, paid vacations. Gulch appoint¬ 
ments. Write for free Book RE listing positions. Washing¬ 
ton Civil Service School, 2027 Mardcn RJdg., Washington, 
P. C, 


MEN—Age 17 to 45. Experience unnecessary. Travel; 
make secret Investigations, reports, Salaries, expenses: 
American Foreign Detective Agency, 331 st, _ 

INVENT Something. Your lde;is may bring wealth. 
Rend postal for Free Booh. Tells what to invent and how to 
obtain a patent through our credit system. Talbert <fc 
Talbert, 4101 Talbert Building, Washington, n, G, 


I WANT to send you proof of the wonderful pulling- 
power of the Popular Science Monthly. If you want to buy 
something, sell something or exchange something, write 
today for full particulars. D. W. Coutlcc, 225 West 3!>th 
Street, New York City. 


W RFTE Photoplays: $50 each, Fxpcr lence un n cccsaary; 
details flee to_ hejilimers. Producers 11 League, lf?4,St. Lou la. 

EARN $000 to SlfltM) per Year Government Railway 
Mail, Post Odice and ot1 1 er 1 'exams ming r Prepare unher 
Former Civil Service Examiner, Book free, Patterson 
Civil Service School, Box 3019, Keen ester, N Y, 


BE a detective. Excellent opportunity, good pay, travel. 
Write C, T. Ludwig, 424 Wratover Bldg,. Kansas City, Mo . 

BE a Mirror Expert, $3-$i0 a day: spare time home at 
flist; no capital; we train, start you making and silvering 
mirrors French method. Free prospectus. W\ F, Deir* 
prea,, 579 Decatur Street, Brooklyn, N, Y. __ 

r YOU arc wanted by the II. S. Government: Thou sands 
position a for men; won] en;—p Iris, S100 ir onth. Eusy work: 
Exjmj lence unnecessary Write immediately for free list of 
positions- Franklin institute, Lcpt, Y 50, Rochester, N, Y. 

Be a Finger Print Expert—S25 to $50 a week in’this new 
and fascinating profession. Write—And out how you can 
learn at home to supply the big demand for Anger print 
experts In banks, big factories, detective agencies, etc. 
Special limited offer—write while It lasts. Evans University 
linger Print Dopi.. Room 0207, 1810 Wilson Avenue, 
Chicago, Illinois. 


IF YOU have $100 to $1000 and selling ability, I will 
give you management, ot Miller Premier Phonograph and 
record Parlor in, your locality. You will make from $200 
to $500 monthly according to territory, and energy and 
ability. You can t lose. We protect against this, Splendid 
opportunity lor men past draft age and for bright business 
women. The Miller Premier Phonograph Is a remarkable 
and beautiful instrument, selling practically a? scon as seen 
and beard. State fully what amount you can invest, your 
former business, ole. Miller Phonograph Company * 1123 
Granville Avenue, Chicago, lllinoLH. 

GOVERNMENT needs thousands of men and women. 
Good salaries. Permanent positions. We help you secure 
appointment. Particulars free. Write today, Columbia 
School or Civil Service, 405 Jordan Building, Washing- 
ton, D. C. __ 

GOV ERNM ENT wants thousands c lerlts: $ 100 Month; 
Examinations every where. Sample questions free. Frank¬ 
lin institute, Dept. V 50, Rochester, N. Y* 


BUSINESS OPPORTUNITIES 


BE INDEPENDENT—Establish an easy, profitable 
business: Operate your own business. Build for the future* 
No previous business experience required. No manu¬ 
facturing, no soliciting, no stock of merchandise to buy. 
$100 cash starts you la business, “W. J. Archer, small 
town In Georgia, made $117.50 the first week, 1 ' A Legitimate 
proposition backed by a well rated manufacturing conrein 
of 20 ye.-iis successful homines? record. Act quickly, Wffr*. 
today* to W. M. Brown Manager, 1207 Draper 
Indianapolis, Indiana._... 


S7.00 a Pound for Phnnaamn, Easy to raise; great de¬ 
mand, Book on breeding, colored Illustrations, $1,00. 
Catalog, illustrating 400 varieties wild birds, rabbits, 
□Recoins- pheuaantB. dogs, etc,, 30c copy. Prices reason¬ 
able. Exchange? made. All kutds of stock bought; also 
eggs, L. W. Brown, R. No. 3, York, Pennsylvania._ 

ENTER a new business. Earn $3,000 to $0,000 yearly 
In professional fees making and fitting a foot specially, 
openings everywhere with all the trade you ran attend to; 
easily learned by anyone at home in a few weeks, at small 
expense; uo further capital required; no goods to buy: 
lob bunting, soliciting or agency. Address Stephenson 
JrfSbnrqtrry* 15 Back Bay. Boston* Mass. 


EXPERT Chemist will furnish Formula and Trade 
Secrets in all lines. Lists free, W. L, Cummings. Th.D., 
217 fltandart Bt-. Syracuse, N. Y. 


I want to send you proof of the wonderful milling power 
of the Classified Columns of this magazine. If you want to 
buy somethlfig. sell something* 01 exchange something, 
write today for tub particulars D. w* Coutiec. Manager 
C'Jsstdtied Advertising, Popular .‘'Science Monthly, 225 West 
syth street. Now Yorfc. 


MAKE Die-Castings. Sketch, Sample, Booklet and 
proposition 12c. R. Byrd, Box 227. Erie, Pennsylvania, 

WRITE for newspapers and magazines. Big Pay, Ex¬ 
perience unnecessary, details free. Press Reporting 
Hyudlcate, 4005+ St. Louis. 


WOULD you invest $20 for a rattling good prospect of 
receiving $244.40 yearly Income for life? If so, communicate 
with Harrison Brothers, Poughkeejisle* New York. 


FIRST mortgage real estate bonds, $100 and up. Highest 
grade security. Write for circular. The Guaranteed 
Mortgage and Trust Company* 70 West Monroe Street, 
Chicago* Illinois, 


FREE—$5*000 worth of valuable bonks as premiums. 
Write for more InforniELtioci and catalogue; it’s free. I have 
many books on Natural IicaiLug, Personal Magnetism, Clalr- 
voyancy, Seershlp* Hypnotism, Mesmerism, Concentration, 
Character Loading, Mind Power, etc. Tell me your wants. 
A, W. Martens, P-7S, Burlington, Iowa, 


I MADE $30 a week, easy money, evenings, home. Free 
booklet explains, Send stamp. AI Scott, Cohoes, New 
York, 


YOUR idea wanted. Patent your invent I on. Pll help 
you market it. Send for 4 free books, list of patent buyers, 
hundreds of ideas wanted* etc. Advice free, Patents 
advertised free. Richard B. Owen, Patent Lawyer, 44 
Owen Bldg., Washington, J>. C.. or 22762 Wool worth 
Bldg., New York, 


BE a detective. Excellent opportunity, good pay, 
travel. Write C. T, Ludwig, 424 West over Bldg., liantuis 
City* Mo. 


DOLLARS Yearly in your backyard. No ginseng, 
mushroom dope. New Ideas. Investigate. Particulars free. 
G. Metz* 313 Eaat 89th, New York, _____ 

RAISE Guinea Pigs for us. We buy all you raise. Pay 
belter than poultry. Con tract, particulars, t>ooklet how 
to raise free. Cavies Distributing Co,, 3141 Grand Ave,+ 
Kansas City, Missouri, _ _ _ 

I WILL pay aoy honest man np to $5fl monthly for part 
of spare time. No canvassing. No capital. Write today. 
Voorhlea, Dept. P. S„ Omaha, Nebraska. __ 

MULTIGRAPH Letters build business, Mast econom¬ 
ical and effective advertising. Printing, Addressing. Low 
rates, careful work* service. Mult.Sgraph-Peerless Letter 
Company* 241 Fourth Avenue, New York. 


FREE—3 Mouths to get acquainted: devoted to news 
and opportunity. The Western Miner, 2511 W. 37th Ave., 
Denver* Colorado* 


ARTIFICIAL Marble, Sanitary Flooring* complete in¬ 
structions. $1, Ornamental casting* concrete niastor* 
pftplerifinche, decoratfona, garden furniture, statuary, 
rubber moulds, electrometallurgy. Particulars, 2fit) illufi- 
trat ions free. Mahler, 0721 Woodland Ave*, Wuotihaven, 
L. J.* New York, 


BUY and exploit practical Inventions. Trade for prop¬ 
erty. Form companies, Kell county rights. Adaui Fisher 
Mfg. Co., Jft3D. fit. Louis, Missouri. 


STAMPS AND GOINS 


5fi DIFF. Genuine Stamps. War iskucs, ftc„ Catalogued 
$2.ftS—only 25c. Value guaranteed! Finest App oval 
sheets at largest discounts* Try them Just once, you will 
buy of us always. Big 72 page Price Lists FrfeII We 
Buy Btamph! Hues man Stamp Oo. f Bt. Louis, Missouri* 

SELECTIONS sent on approval, 70^ discount. Refeiv 
once required* J. Emory Renal 1+ Dept. M., Hanover, 
Pennsylvania. 


OLD Coins, Large Fall Selling Catalogue of coins for 
sale free. Catalogue quoting prices paid for coins* ten 
cents* William Hesslcin, 101 Tremont Street, Dept. P, 
Boston* Massflcbugetta. 


* + QUlCFGACTION Advertising—How it Is Building 
Business for the Progressive Advertisers of America" A 
little story of Rraulte* told by the advmleercr themselves— 
not the publisher. You wilt be interested In reading the 
little booklet we have prepared, a cony of which will bo 
gladly eent upon request. It may solve YOUlt problem. D. 
W. Coutlcc, Classified Department, Popular He fence 
Monthly. 225 West Thirty-ninth Street. New York* 

FREE, 60 different stamps including Newfoundland* 
China, Japan, Mexico, etc., to applicants for our high grade 
approvals, Bend 3e stamp for return postage. The 
Edge wood Stamp Company, Dept* M, M Ilford, Conn. 


STAMPS. 61 All Different, 3 cents. Mention paper. 
Quaker Stamp On., Toledo, Ohio, 


$2 to $600 paid for hundreds of old coins dated before 
1895. Send 10 cent# at once for new illustrated coin value 
book. Hire 4 x 7. It may mean your fortune. Clarke & Co,* 
Coin 1 dealers. Bos 76 LeRoy* N, Y. 


"SPECIAL” packet 3fie. Karo stamps on approval, 
Seurs-Nelson, Oak Park* Illinois. 


1000 Mixed Stamps over 200 Varieties 35c. Charles 
Fcugh, Elm a, Washington. 


BONANZA Packet, 75c. I buy stamps* J. W. Trevor, 
0 North Pork Street* Halifax, Nova Scotia* 


“QUALITYPLUES” approval applicants will receive set 
7 varieties .Philippine Islands cataloging 46c. Lists free* 
McAndrewa stamp Company* Charleston, West, Virginia* 

STAMPS—12 different from warring nations. I0e; 10 
different foreign coin*, ise; 20 Belgian stamps* 10c* Lists 
free. Toledo Stamp Co., Toledo, O- _ 

PACKET “A** 100 varieties foreign stamps, 20e. F. J. 
Pope, Charlotte, Vermont, 


17 Varieties Haytl sty nips 20c. List of 7000 varieties* low 
priced stamps free. Chambers Stamp Co., I1IC* Nassau 
£t., New York City. 


CALIFORNIA gold quarter size, 27c; half-dollar Else, 
5*. l dol lar sii u, $ 1.10. Large cent, IftlS, and catalogue* 10c* 
No, mail Shulta, King City, Missouri. 


105, China, etc., Stamp Dictionary* Hat 2c. Album, 500 
Illustrations, 3 c. Bullard, Station A A, lioaton. 


TWO Uncirculated Villa copper coins 25c. Moore Coin 
Company, Commerce, Texas. ___ 

BEL EOT IONS sent on approval, 70% discount. Refer¬ 
ence required* J. Emory Reuall, Dept. M., Hanover, 
Pen, nayl Vania* ____ 

202 Different stamps, 17c: 100 dlffcreut U, S.* 2Ie. 

Luther Club* Box 1054, Detroit, Michigan* 


BOOKS AND PERIODICALS 


SEND for our circular on hiteredting knowledge hooks, 
business plans* etc, Ceniral Company* 500 Ninth Avenue* 
New T Ytork. ___ 

USED Books. Bar value, Catalog. JUgncs K-2441 

Fo^t. FYqnchco. (Book^ Bought!. _ 

f’ATAJAKJ'"technical books free to inventora, Adam 

Fisher Mfg, Co., 1631* St. Louis, Missouri, _ 

"TWENTIETH CENTURY BOOK OF RECIPES* 

FORMULAS AND PROCESSES”—-This book gives you 
the Information that represents the collection of years and 
the expenditure of thousands of dollar, f 'or 1 tains complete 
directions of making eve^ything from simple glues and ad¬ 
hesive to the tauuLug of Leather, the making of photographic 
materials, perfumes, soaps* plating o f silver and gold'* work- 
big of metals, etc. ftffO Pagc^, 10,000 Selected Sub tents. 
Price $3.00. Book Department* Popular Science Monthly* 
225 west Thirty-ninth Street, New York, 



TAKE A CHANCE! 


lMAKE BIG MON EYil 

SELL DUR WONDERFUL NEW PREPARATION 

to AUTOMOBILE* OWNERS, AUTOMOBILE 
DEALERS, and to merchants and Housewives. 

NOTHING like this ankle ever prod 1 ted before 
Seth at. sieftt after demonstration, and repeat ordcre 
in nearly every Instance. 

RETAILS at stk.and cost you $3. Dozen* or $32. 

OrO£:}. 

Fjxclusivo territory* which means continued in¬ 
come, to those ordering In gross or more tots, Don's 
be afraid to take a chance, by seudirg ir or ey order 
for greas or one dosten, Mimey refvnded on demand 
if this preparation Is not the very beat attlcieurits 
kind ever made, 

Our Ad. in this magazine vouches for our honesty 
and reliability. 

Information free, but better send that order atul 
be Jim in the field. Address and make money orders 
payable to cum pony. 

MILLER MANFG. CO. 1121 GimnKe Aw. CH1CAC0, ILL 



'The Construction 


of Small 

Alternating Current 
Motors” 

H 

By A. E. Watson, E. E . t Professor of 
, L Electrical Engineering in Brown 
University, Providence, R* 1. 

This book contains complete in¬ 
structions for building small alternat¬ 
ing current motors in several sizes. 
The designs will be found to be in 
harmony with those of the very best 
manufacturers. 

Important Information 
for Electricians 

Some of the subjects taken up are 
“ Characteristic features of alternating 
current motors/' "Construction of 
a one*half horse*power, single-phase 
induction motor,” *'Construction of a 
one-kilowatt, two-pliase or three-phase 
alternating current generator or a one 
horse - power synchronous motor,” 
“Procedure in testing and using an 
alternating current generator or syn¬ 
chronous motor/' “ Construction of a 
one-half horse-power single-phase com¬ 
pensated series motor/' 

Clear, concise directions and careful 
drawings are features of this book* 
79 Pages, 47 Illustrations, 

Price* $1*00* 

BOOK DEPARTMENT 

Popular Science Monthly 

225 West 39th Street* 

New York City 
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"Look at Him Today! ” 

“Six years ago he started in here just as you are doing. Now he’s Gen¬ 
eral Manager and makes more in a day than he used to make in a week. 
I’ll tell you how he did it. The first week he was here he began to train 
for the job ahead by studying in spare time with the International Cor¬ 
respondence Schools. Inside of six months he got his first promotion. 
But he kept right on with the I. C. S. I tell you a man like that is bound 
to get ahead. Some day he’ll be President of the Company. You’ve got 
the same chance he had, young man, and if I were you I’d follow his ex¬ 
ample. Take up some I. C. S. course and do it right away. Use your spare 
time. Study. What you are six years from now is entirely up to you.” 

This is the story of thousands of successful men. They did their work 
well, and in spare time, with I. C. S. help, trained themselves for advance¬ 
ment. That’s the thing for you to do. 

In these days when men are being called to the colors from office, store, 
shop, and factory, important places must be filled quickly and the boss 
wants trained men to fill them. You men of middle age, you men who are 
too young, you who for one reason or another cannot go, this is your 
chance to serve your employer and your country and at the same time 
win promotion and a salary that will mean more comforts and happiness 

for those dependent on you. 


Some Facts About the , 
World's Greatest School! 

The first student was enrolled In the International 
Correspondence Schools on October 16, 1691. 

Today the records of the Schools show an enrolment 
of over two million. 

This Is over 9l* time* greater than the total enrol¬ 
ment of Harvard in the 2.73 years since Ha organization. 

It Is more than ten times greater than the total en¬ 
rolment of Yale since its doors swung upon in mi. 

It Is over five times the total enrolment of all the 
colleges, universities, and technical schools in. the 
United Slates combined. 

I. c. S. text - books are used In class-room work 
and for reference purposes by 304 universities, colleges, 
government schools, institutes o( technology and voca¬ 
tional schools, by the U, S. Navy Department In iff 
Shipboard Training Schools and by many ot the largest 
industrial corporations. 

About ,100 students each month report advancement 
or salary Increases Ets a result of the 1. C. &. training. 
Reports of 1,660 typical students show that at time of 
enrolment (heir average monthly wage was 153. SO. At 
the time they most recently reported advancement their 
average wage was |IS2.-1S per month, an in crease In earn¬ 
ing power of It2S.&8 per month through 1. C. S. training. 

Reports on 27,f(Hl typical students show 14.999 now 
receiving SI,5110 a year or more; 2,451 receiving $2,560 or 
more; 413 receiving $5,060 or more) 20 receiving (10,000 
or more! and H wiih annual Incomes of $35,600 or more. 

Note the number of I. C. S. 
Students in your State 


Stale 


Number 


II- -i “ h B 


IB P -i + + - ■ 


i + Iff f1 


Alabama ... 

Alaska-.. -*■ 

Arizona- 

Arkansas,.., 
California.. 
Colorado— 
Connecticut 
Delaware 
Diat. of Columbia.. 

Florida ... 

Georgia,. 

1 duho. 

Illinois. 

Indi ana 

aim 111 -# PH 

Iowa 

Kansas...,- 

Kentucky 
Louisiana 

Maine „ -- 

Maryland.. 

Massachusetts 
Michigan „. 
Minnesota. *4". 
Mississippi .... 


■ I+ # II I 4 4 -P 


State 


Number 


“ ■ J 4 P m I + * ¥ I I- 1 


it pi Hr p p 


Montana —... 

Nebraska.—.. 

Nevada.*. 

New Hampshire.,* 

New Jersey...,_ 

New Mexico ,,,,4 
New York - ,4..*,.. * 
North Carolina.— 
North Dakota..,,,. 
Ohio. 

Oklahoma. 

Oregon. ... 
Pennsylvania -. 
Rhode Island .. 
South Carolina. 
South Dakoia.. 

Tennessee .. 

Texas... 

Utah.. 

Vermont . 

Virginia__ .. 

Washington,*,, 
West Virginia.. 

Wisconsin.. 

Wyoming 


13, 20 
1,500 
9,44(1 
8,004 
PMW 
35,060 
34,140 
4,dM 
9,280 
9,700 
9,430 
10,720 
290,84a 
60,530 
40,106 
47,200 
9.780 
11.600 
22,460 
31,680 

93,040 
75, 40 
37.480 
6,400 

53.920 _ 

Navy, 15,000.,. „ .Total, 2,002,080 


14,700 
10,240 
4,000 
12,760 
63.560 
0,760 
217,040 

13.500 
6,600 

126,200 

8,320 

15,600 

220,720 

13,380 
8,720 
6,760 
15,020 
39,520 
15,420 
7, $80 

21.500 
46.160 
26.980 
42,320 

6,080 


There is a big job waiting for you —in 
your present work , or any line you choose. 
Get ready for it t You can do it in one hour 
after supper each night, right at home, 
through the International Correspond¬ 
ence Schools. 

More than 100,000 men are getting 
ready for promotion right now in the I.C.S. 
way. Let us tell you what we are doing 
for them and what we can do for you. The 
way to find out is easy. Just mark and 
mail this coupon. It won*t cost you a cent 
or obligate you in the least* but it may be 
the first step toward a bigger, happier 
future* Don't lose a minute. Mark this 
coupon and get it into the mail right now. 


I «— * TEAR OUT HERE — —■ 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 7605, SCRANTON. PA. 

Explain* without obi I gat In it me, how lean Qualify for 
the position, or in the subject, before which I mark x. 


ADVERTISING 
Window Trimmer 
Show Card Writer 
Sikh Painter 
Railroad Trainman 
ILLUSTRATING 

Cartooning 
BOOKKEEPER 
S tenornu‘h*r md Typlat 
Cert. Pub. Accountant 
TRAFFIC MANAGER 
Railway Accountant 
Commercial Law 
GOOD ENGLISH 
Teacher 

I n mm n n Ikhap] $nbj«rt» 

Mathematics 
CIVIL SERVICE 
Railway Mail Clerk 
AlTTtmmtlE.lt OlTJtiTLJiO 

luk lie pairing 



ELECT It I UAL ENGINEER 



EEecIrla M^btlnf anil lijx. 



Electric Wiring 



Telegraph Engineer 



Telephone Work 



MECHANICAL engiseeii 



M*rhanlral Draft* mim 



Matifalnv Shwr t'racLlre 



Gaa Engine Operating 



CIVIL ENGINEER j. 

j™ 


Surviving ami )larp tip 

z 


MISE WURMAN *r bWR 



Mbtalln relsf or I'Mnvtftnr 



HTATJllVARY ENGINEER 



Marine Engineer 

~ 


Ship Draftsman , 



ARCHITECT 



Ofrrttrartnr and Cnl1il,r 



Arehlte Plural HrafUntu 



Concrete Builder 



Structural Engineer 



PL I’M 1H Mi AMI HEATING 



Sheet Metal Worker 



Tex til r 0 *prx«er or S apt. 

” 


CHEMIST 

_■ 


Navigation 
AGRICULTURE 
Fault ry (Lila in 


IP 

SIB 


0|)tQlth 

Kreinrb 

Italian 


Name. 


Present 

Occupation. 

Street 
and No.._ 


City. 


.State-.. 


Popular Science Monthly 

To Detect the Presence of Aniline 
in a Pigment 

A LITTLE of the color is laid upon 
a piece of letter paper, and a drop 
of spirit poured upon it. If the pig¬ 
ment contains an aniline dye, the paper 
will be colored right through by it, 
while a pure pigment will not alter the 
shade of the paper and will under no 
circumstances penetrate it. 


Transferring Marks for Drilling 
Holes in Difficult Places 

I T is often found necessary to transfer 
measurements of old holes to a new 
piece; but—due to some impossibility 
of measurement, such as blind holes, 
or difficulty of access with a scriber or 
other marking instrument, or the fact 
that the holes follow some diverting 
course—difficulty is often experienced 
in the transferring of measurements* 

A simple as well as fairly accurate 
method of transferring measurements 
is to use a rivet having a center punch 
mark exactly in the center of the head, 
and a body that will fit snugly into the 
holes that are to be transferred* A 
pair of divider is then used in con¬ 
junction with this rivet, and arcs are 



A rivet with center mark or a ball 
end on a special marking tool 


struck at any convenient distance 
from the holes so that they intersect 
one another* Center punch marks are 
then made at the points of intersection 
of the arcs. 

It is well to mark the distance of the 
stretch of the dividers on some con¬ 
spicuous part of the metal, and center 
the marks before going farther, as it 
will be impossible to recover the 
distance of the stretch of the arc 
radius, after the part to be marked is 
placed in position* 

A template, or the part to be mark¬ 
ed, is then placed in position over the 
holes. One leg ot the dividers is then 
placed in the center-marked intersec¬ 
tions of the arcs, care being taken that 
the stretch of the dividers is exactly 
the same as before, and the striking 
of arcs is begun on the piece to be 
marked. After all the arcs are struck,,, 
the points of intersection are centered 
and the holes are drilled, these corre¬ 
sponding with the holes in the old 
piece. When the part to be marked is 
of thin metal a greater accuracy is 
acquired by grinding the rivet down to 
the thickness of the piece to be 
marked* 

GoDvrioKted materia 
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In shops where there is a great 
amount of this sort of work to be done 
it is well to have a few special marking 
tools made, as greater accuracy as well 
as faster time is made* This tool is 
merely a piece of tool steel bent at 
right angles on each end, one end being 
spherical and placed into the holes 
and the other end terminating in a 
sharp point for marking. 

Another tool is used in conjunction 
with the above, which has two sharply 
pointed ends, bent at right angles to 
the body, with exactly the same dis¬ 
tance between the two points as the 
distance between the center of the 
sphere and the point of the other. In 
the making of these tools, the thickness 
of the part to be marked must be taken 
into consideration. - 


To Test the Movement of Sliding 
Parts of Machinery 

I F movement is suspected between 
slides or other parts of machinery 
as a result of the application of pres* 
sure, run a very little kerosene in 
between the joints. The very slightest 
movement is evidenced by the sucking 
in of the oil as the surfaces separate, 
and its expulsion as they move to¬ 
gether. 

Looking so as to catch the light on 
the surface of the fluid makes this test 
exceedingly delicate.-- H, J. Gray. 


Catching Sparrows on Ivy with 
the Use of a Net 

W E were very successful in netting 
sparrows at night from the ivy 
on the house, using a net built as 
shown. The large hoop is iron wire 
about 3 ft. in diameter lashed to a 
handle. The net is made of thin calico, 
with a depending pocket at the end, 
the pocket being kept open by a small 
hoop secured to the w ooden spreader 
which in turn is lashed to the handle 
and supported by a brace. The 
pocket is made of fly netting so that the 
birds may see a spot of light to fly at 
through the small ring. 

The net was placed against the ivy 



Hoop with bag like a naturalist's 
butter fly- catcher, to trap sparrows 


as high as possible and swept down- 
wards in an arc, bringing It face down 
to the ground. The birds were re¬ 
moved through an opening in the 
pocket and the stray ones searched for 
by feeling the outer surface of the 
net— James M. Kane. 



By our new method of teach¬ 
ing by mail you can learn illus¬ 
trating, cartooning, commercial 
art in your own home. Hun¬ 
dreds of successful students 
and graduates are now making 
splendid incomes. Get into this 
fascinating work yourself and earn 
$s° to $100 or more a week! Our 
method makes it easy for any¬ 
one to learn. Instruction given 
by Will H. Chandlee, artist with 
over 35 years’ experience. The 
study is fascinating. Only a few 
minutes a day! Have your own 
studio or secure high salaried posi¬ 
tion. Or work in sparetime. Many 
students earn while they are learning! 


Write for Free Book 


Many artists receive jSioo to 
$1000 for a single drawing. Maga¬ 
zines and newspapers are always 
seeking good drawings and car¬ 
toons. Unlimited field for trained 
Artists. Sale of your drawings 
assured when you can deliver 
the goods. 


and the most liberal offer ever 
madeby any recognized and rep¬ 
utable school of art. Special 
terms to a limited number of new 
students and complete Artist’s 
Drawing Outfit given Free. In¬ 
cludes everything required to pro¬ 
duce hundreds of dollars’ worth of 
pictures. Fill out and mail the 
attached coupon or write a postal 
and we will send you, at once, a 
beautiful Booklet, “How to Be¬ 
come an Artist,” filled with draw¬ 
ings and full particulars of our 
special effer. Do it now before 
you forget. 


/ 


FREE 
^COUPON 

WASHINGTON 
CHOUL OF AfiT. Em. 

1365 H. SL. N. W. 
Washington, 0. C. 

Without any obligation 
f on my part, please send 
me your Free Art Booklet 
and Special Free Drawing 
Out lit Offer with reduced terms 
to new student*. 


Wonderful New Method 

i 


$1000 for One Drawing 


WASHINGTON SCHOOL OF ART, Inc. 

1365 H. St., N. W. Washington, D. C. 


/ 


/ 


Name, 


Address. 


* 


* 
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and Greatest 
\ Invention 


You know that Vibration 
means new life, power, 
health, beauty, You know 
it is Nature’s way to ban* 
ish pain and to give you 
new energy and vitality# 
You knew all this, but no 
you know that the JBIG 
problem of science has 
been to devise a hand 
vibrator that_ would bt 

_ _ absolutely satisfactory in 

every way! That problem has vanished. We 
solved it* Oitr 1ST EW, wonderful VitapuJsev 
is GUARANTEED to effect ALL the aston¬ 
ishingly beneficial results made possibly by 
tills approved method of treatment. 

VlTAPm8ER > 

Is practical* It requires no connection with 
electric wires — supplies its own power. Safe, 
light, compact, easy to handle and cannot get 
out of order* It is the modem choice or physi¬ 
cians and thousands of careful buyers. 

EVERYONE CAN AFFORD 
This Marvelous Instrument 

If you have not been able to afford a Vibrator 
on account of the high price, here is your op# 
portunity to own one. No itieome tco modest 
fo afford The Vitapuhcr: sells fora fractiono| 
price of others* Don't be dull, weak, mentally 
or physically depressed. Learn about tho 
Vital Impulse; bow to gam real health and Nat¬ 
ural beauty. The Viiaptdscr tyUl make jt&t 
over* Give us a chance to prove it! 

SENT ANYWHERE ON APPROVAL 

for testing purposes. No obligation to buy. 
Write today for free remarkable book. The 
Vital Impulse'' and Special Approval offer# 

Commonwealth Electric Mftf, Co# 
40S7 Riilte Bldg,, 5t« Louie# Mo, 



$50 a Week 



300 Candle Fewer Outdoor 
Lamp and Safety Lantern 

Burns coal-oil (kerosene). Can't ex¬ 
plode, can't set fire to anything. Burns 
In all kinds of weather. Rain-proof, 
wind-proof, hug-proof. For farmers, 
teamsters, hucksters, plumbers, dairy¬ 
men, campers — everybody needs it. 
Guaranteed- Big Money Saver 

$200 A MONTH 

I->ow price puts It In reach of every 
home and makes sales easy. Shull 
working spare time made $10 and $12 
anight. Jenkins sold 5 first evening. 
Hart averaging $300 a month. Cuvier 
makes $3.50 a month* Write quick 
for demonstrating sample. Wo fur-* 
nish representatives with auto to 
travel In, 


THOMAS LANTERN CO, 1647 C*y St, HATTON, OHIO 









f 

mi it for $io,«or 

ntes an enthusiastic, grateful customer. 

Worth more than a farm,” says another* 
o testify ever 100,000 Men and Women 
T jho have worn It. 

The Natural Body Brae 

Develops erect, gracef ul figure. Brings com* 
fort, health, strength and pep. 

Makes You Fee) Good and 

Replaces and supports misplaced Internal organs; 
enlarged abdomen; straightens a boulders; relieves backache, 
curvatures, nervousness, ruptures, etc., Ln both uui. Fine 
after operations. Write today for Illustrated booklet, meiia- 
urement blank and our very liberal free trial proposition, 

HOWARD C. RASH# Pres* Natural Cody Brace Co.. 
241 iKa.&h Building * * * SAUNA, KAN, 




'TDONTPassThisBy 

Jt mertJife mcnej to ?mj r [t'HYcmr 

Opportunity to BMC 1 B bio -.birr- erf 
regular prices In cverythius 

lo Carocrpuf, Lciuea. Carnera 
hIrfi D^vplopIDR 

4tfid Frartfcnfr* Srtjd your 
nmt ud pmrtpw AT 
ONCE f-SF hi% C»taSojjf 
Slartllnff T:kLr?ri lT np, 

David sychn company 

ITi. M-rMM &MICB iBS5 . 

| lt*7-1 H nd i son St. # 


. w 


The Classified Advertisements Eire on 
pages 112-115, Turn to them now and learn 
what rare opportunities are presented for 
legitimate and mutually profitable business* 



MECHANICAL 

HALLOWEEN 

"’N PRANKS 

By Charles M. Miller 


S O many people, when they don 
their memory caps, associate the 
removal of gates from their 
proper hinges, the transportation of 
signposts to ridiculous settings, and the 
placing in peculiar positions of wagons 
and carts and plows (astride the bam 
roof, etc.) as the regular variety of 
Halloween sport. It used to be so, 
and while some of it was funny, if 
nothing was destroyed, it was too often 
of a hoodlum character and proved a 
real annoyance* A little of this has 
held over to the present day, but in 
general, the trend is toward more 
genteel manners and kindly frolics. 
This has given rise to an increase in 
real pleasure to a great number of 
people; and why not? 

The congregating of agreeable young 
people on this occasion is a great 
friendship asset. Young people's or¬ 
ganizations make merry to good ad¬ 
vantage, and some of the older ones 
are not adverse to joining in at times. 


Lanterns 

Appropriate illumination may be 
worked out with home-made and 
Chinese lanterns hung on porches 
from trees and on lines from the 
house to trees, or from tree to tree. 
The old pumpkin head is still a factor 
of the Halloween celebration# Cat 
head, owl, and Japanese hideous faces 
all add to the creepy feeling of the 
evening. Good lanterns with beautiful 
geometric and architectural designs, 
also hideous faces, can be made of 
cardboard packing boxes, or hollow 
forms can be folded up into required 
shapes. The square shapes, as in Fig# 
1 , are the most practical and most 
easily decorated* In Fig. 2 is shown a 
plan for the construction of the form 
of Fig, 1# The flaps at the upper part 
serve to stiffen the top and the ends 
of the flaps overlap each other* The 
lower flaps secure the bottom in place. 
The lantern may be pasted, glued or 
fastened together with paper fasteners. 



Fig-2 




X 




‘ If 7W 1> 

\ it it 
\k * i 
! it it 





i >V‘ I 


m3. 


f 




i 





Fig,4 


A square-shaped lantern and the pattern for cutting the sides^ from the card¬ 
board in one piece, the knife for cutting the cardboard, and the candle-holder 
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according to the thickness of the paper 
or cardboard used. The openings 
should be cut before the lantern is 
fastened together, a paring knife or 
regular cardboard knife is good for 
cutting, as the point will go well into 
the corners. In Fig* 3 is shown the 
cardboard knife. It will be best to 
paste the colored semi-transparent 
paper on before folding it. If tissue 
paper is used the paste should be put 
on the frame and the tissue then 
pressed down on the surface. Care 
should be taken in handling the tissue 
as it tears easily when wet. If opaque 
portions are to be pasted to the tissue 
for a design they should receive the 
paste. Green, red and orange are 
about the best colors for lanterns. In 
one of the illustrations a hat box is 
shown which was made into a lantern, 
the design being taken from a cathedral 
window. A candle holder can be made 
of wire bent in the shape shown in 
Fig, 4. Put prongs through from 
the underside and paste or glue a small 
piece of cardboard over the loop por¬ 
tion, If the lantern is placed on a 
table the candle can be pressed dow r n 
on the points. A little sand in the 
bottom will go far to prevent destruc¬ 
tion by fire. A light wire bail is at¬ 
tached to the top portion. A number 
of lanterns should be planned and made 
some time before the celebration night 
so as to have an ample supply. 

Windo w Posters 

A kind of illumination that is quite 
similar to the lantern decoration is the 
mounting of opaque pictures on semi¬ 
transparent backgrounds, which in 
turn are mounted on heavy paper with 
some kind of rectangular, circular or 
elliptical penetrations, the whole thing 
being fastened to the window sash. 
From the outside the design shows up 
by the lights within the house* An¬ 
other illustration shows a good-sized 
window design of a witch* The body 
is made of black paper and the tissue 
of green. The gray building paper was 
used for the outside portion. The 
vertical stripe should be avoided by 
using a larger transparency sheet or 
by less lapping. Tha doubling up of 
tissue paper shows more on the plate 
than when illuminated, but over¬ 
lapping should be reduced to a mini¬ 
mum. The reason that the doubling 
is not so pronounced when in service 
is that the color helps out the design 
and a little increase of a light color is 
not so conspicuous. If the window is 
not too large the tissue paper may 
cover the whole sash and the opaque 
objects placed accordingly. Other 
designs are shown in Fig. 5, some of 
which may also be used on a smaller 
scale for lanterns. 

The Witches' Caldron 

A witches' caldron is a good setting 
piece for outdoors. Three sticks are 
lashed together for the tripod. Three 
laths will do if round sticks are not 
convenient. A kettle should be hung 


Make Your Mind a File—Not 

a Pile—Stop Forgetting 

By Prof. Henry Dickson 
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HENRY DICKSON, 

America ’8 foremost authority 
onMcmory T r a in ing a ad Prin* 
cipal qf the Dickson Memory 
School, Iiearst JJtdg, w Chicago. 


I S your mind like 
a scrap pile- 
heaped up with a 
lot of unrelated, 
unclassified, unin¬ 
dexed facts? When 
you want to re¬ 
member a name, 
place or date, must 
you grope uncer- 
tainlyiu this mixed- 
up pile seeking in. 
vain to locate tlie 
desired informa¬ 
tion? And finally, 
in embarrassment, 
give it up? Sum¬ 
moned on any oc¬ 
casion to give facts 
and %ures-“docs 


your mind become a blank ? When sudden¬ 
ly called upon to speak—do you seek wildly to 
collect your thoughts—utter a few common¬ 
place remarks—and sit clown — humiliated? 
Without Memory, ail the knowledge in the world 
becomes worthless. * v Slop Forgetting* makes 
your mind a file—not a pile , 


I CAN MAKE YOUR MIND AS SYSTEMATIC 
AND FORGET-PliOOF AS A CARD INDEX FILE 

—mas'ter of your 
minds infinite ram¬ 
ifications-—i nste ad o f 
a victim of its dis¬ 
ordered details, My 
course of Memoiy 
Training perfected 
by 20 years' exper¬ 
ience, is universally 
recognized as the 
most thorough, prac¬ 
tical and simplest 
system of its kind 
now before the pub¬ 
lic* My system so 
thoroughly trains 
The mirage mind resembles the memory that 
a scrap pile. you will be able to 

classify impressions, ideas, names, facts and 
arguments^ and have them ready at a mo¬ 
ment's notice. 

It dev elopes 
concentration 
— overcomes 
self - con¬ 
sciousness, 




bashfulness—enables you to address an 
audience intelligently without notes. 

IMPORTANT NOW 

No time has been more opportune than the present 
to train the memory and the powers of concentra¬ 
tion. The soldier needs this training to help him to mus¬ 
ter quickly the multitude of technical instructions which 
are part of his military discipline- The man who remains 
at home needs this training because business from 
now on will be more in¬ 
tensive than ever before, 

Every man in every place 
will find a reliable, effi¬ 
cient memory an asset of 
the utmost value. What¬ 
ever may be your position, 
send now for information. 

DICKSON MEMORY 

TRAINING HAS 
HELPED 
THOUSANDS 

Mail coupon or send 
postal for statements 
trout students who had 
exceedingly poor mem¬ 
ories and developed them 
to perfection—and men 
with remarkably good 
memories* who made 
them even better- Give 
me It) minutes daily, 
and I will make your 
mind an infallible classi¬ 
fied, index, from which 
you can instantly select facts, fi 
gu meats. Perfect your memory an* 
salary you •wilL 

SPECIAL OFFER ON “HOW TO SPEAK IN PUBLIC'* 

This dc luxe, handsomely illustrated, richly bound 
hook’— regularly priced at $2—free to every student 

who enrolls. The book --- -- 

will train you to think on 
your feet—to express your¬ 
self clearly, logically and 
convincingly, whether talk¬ 
ing to one person or a 
thousand. 

GET MY BOOK ON 
“HOW TOJiEMEMBER” 

Simply send your name and 
address on the coupon or 
postal for this remarkable 
hook. I will also send you 
a free copy of my unique 
copyrighted Memory Test. 



The Dickson Trained mind 
it as waft ordered as a. Croat* 
indexed file. 

5 gurcs* names, faces, ar- 
d you can command what 



Henry Dickson, Principal 

( Dickson School of Memory 

1929 Hearst Building, Chicago, 111. 

■ Send me your Free Book “How to Remember/ 1 ' also 
3 particulars how to obtain a free copy of DickeoD’a "How 
ft to Speak in Public/* also Memory Test free. 
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Cold and Silver Sign 


for store frontg, ofiiflC window* and slas# wiima 
of si] kinda. No fsprritiiitje necessary. Any¬ 
one can put thorn oil unci make right 

from tbs start. 

$ 30.00 to $ 100.00 a Week! 

You ean Roll lu ti£iirby tffwki t>r travel alls over 
the qoiiDtry* 1 ’hoio t± bfK demand for win-* 
cfow lutfarinjl in every town, ifrtid fur Fr« 
Sampka lLeicI full purlieu 1 

Liberal Offer to General 

METALLIC LETTER CO., 400 N. Ckrfc St,, Chicago 




m Model AertiDlarw that will fly 
like a p r+/a1 one- Willi ITlJtlAL Scale 
Aid Buildirue Bind Flying 
fun com easily build 
exact Mr. ouptictites of Wur-famou* 
Aer&planea, Hend now for Drivrjivgffi 
and InnlrurtlotP* lor the oiw you want 
tv build. 

Curtiss Military Tractor, Bi«- 
riot Monoplane. PHeuport 
Monoplane, Taub« Mono¬ 
plane, Curtis 5 Flying Goit, 

Wjigbt Biptane, Cecil Peoli Racer* 

Srf. o/ h SVir-n h iwnr^ paid 

J “ la-teat lftlti UatataRue of Model AeropEan^s, Parti, Materials* 
SuppliriH-. M 5*-, pj! h C p ip i ii, 


IDEAL AEROPLANE & SUPPLY CO., JBO A6 West Broadway, N. Y. 
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Describes exciting trip thru the Lionel 

r _ .uoys* Fun Factory. Shows hundreds of 

electric passenger, freight and armored trains, loco¬ 
motives, cars, etc,, all built like the real thing; also 
semaphores, tunnels, and lamp posts. Transformers 
from $4*75 up t etc. If your dealer cannot supply you 
we will ship direct, A big joy hook—f ree—get it now! 

7cnuxn, President (“friend of the boys**' 1 
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High School Course 
in Two Years! 


1 ACK of a high school education has 
j kept thousands of men and women 
from attaining the business and 
Social position to which their natural 
ability entitles them* That foundation 
schooling is necessary for success in any 
line* If you never wen t to high school, 
you’ll welcome this opportunity to make 
up—in your spare time—'the valuable 
training you missed. 

Use Only Your Idle Hours 

Every week of your life you idle away ten 
to twelve hours that, put into systematic 
study, would give you a good education in 
two years’ time. Studying by correspondence 
with us does not interfere with your regular 
occupation and recreation, because you sim- 
ply spend in study the hours that you would 
j otherwise waste in idleness. Taking a course 
with us involves no risk on your part. 

We guarantee to refund every 
dollar you've paid us, if, after com¬ 
pleting ten examinations, you’re 
not satisfied with your course. 

Meets Every Requirement 

Our complete, practical, simplified High 
School Course covers the same ground as the 
best high schools aud preparatory schools. 
Our special instruction hooks arc planned and 
written by leading professors and instructors, 
who have made a life work of correspondence 
instruction. The course meets all require¬ 
ments for 

General Education Teacher** Elaminations 
Buiinet* Career Civil Service Examination* 
College Entrance Examination* 

You take up your schooling just where you 
dropped it — grammar and common school 
branches included, if you need them — and 
get through high school training in your own 
home—at a small expense—in a short time. 

t 

Choice of 3fi Courses 


Our bif? Bulletin—free on request — describes thirty 
other courses preparing" for desirable and well-paid 
positions in engineering, business, and law. Spare 
time study will tit you for any one of them. On the 
coupon below, mark an “X TP against the position 
that most interests you t and mail it to us for full 
information. !)o it today. 

Mill mi mtmrriH»MTiiiri>iH iih HiitiiiTrriHiiii mi tm i HMHHiiiiuiimimiimimmiPHTiM 

AMERICAN SCHOOL OF CORRESPONDENCE 
Dept, H 1207 Chkago, U. S. A. 


Kxplain how 1 can qualify for position checked. 

. .Business Manager 
. .Certified J'phlie Acc'nt 


. .Electrical Engineer 
. .Elec, Lieht4Fon,(TSupt. 
. .Hydroelectric Engineer 
. .Telephone Engineer 
, .Telegraph Engineer 
, .WiwlcBfl Operator 
, .Architect 
. .Fhiildinft Contractor 
„ .Civil Engineer 
. .Structural Engineer 
. .Mechnnicnl Engineer 
. .Shop Superintendent 
. .Steam Engineer 
. . .Draftsman and Designer 
. „ .Lawyer 


.Accountant and Auditor 
.Bookkeeper 
.Stenographer 
.Eire Insurance Expert 
.Sunitary Engineer 
.Muter Plumber 
.Hrsitin'* and Vent, Eng. 
.Automobile Engineer 
.Automobile llepairer 
. Airplane Mechanic 
.Hitfh School Graduate 
.General Education Course 
.Common School Branches 


Kune 


Aifdre** 


from the tripod. If there is a bare space 
on the ground for this performance a 
little real lire may be kindled under 
the kettle and some marshmallows 
toasted, thus adding to the enjoy¬ 
ment* If it is best for the assembly 
to meet indoors, a fake fire can be pro¬ 
duced with a lew sticks of wood and 
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Two screws, A and B, are screwed 
part way into the base, being placed 
about 3*4 in* apart. The hair spring, 
C, is then soldered to them at the prop¬ 
er height to bring it well across the 
magnets. You will notice that the 
spring curls to the right around A 
and to the left around B. The mag¬ 







Various designs for making window posters. Also a lantern of a round form that 
can be made of a hat box, the design for this being taken from a cathedral window 


some red crepe tissue paper with a hid¬ 
den electric bulb underneath. Use suffi¬ 
cient paper so that it will not have the 
same brilliancy throughout. Some 
parts should only have one thickness 
while other places should have several* 
When the witch has muttered and 
stamped and blown at the fire someone 
may turn on the light. The witch 
should be dressed in loose black gown 
with a tall peaked hat* She stirs the 
kettle and mutters and the others 
around the circle moan in chorus. In 
the bottom of the kettle are a few live 
coals, and if this can be used outdoors, 
every now and then the witch silts in a 
little red or green light powder, and 
there is increased moaning. The 
powder must not be used in sufficient 
quantities to give a great amount of 
light, but just enough to give quite a 
little color. If used inside there must 
be good ventilation, otherwise the 
light powders must be omitted. The 
lights of the house should be subdued 
by covering with red or green crepe 
paper. Red or other colored light 
bulbs may be found useful. 


Code-Learning Instrument to 
Sound Tone Like Wireless 

H ERE is an instrument for learning 
wireless telegraphy that is supe¬ 
rior to a buzzer. It can be easily made 
from old electric bell magnets, the hair 
spring of an old alarm dock a few 
screws and a piece of brass. The in¬ 
strument will give a high singing note 
almost identical with that heard in the 
receivers of a wireless set* 



nets, D, are next put in place half-way 
between A and B « The core points 
should be about 1/16 in. from the 
spring, C, 

A small piece of strap brass, E , is 
bent and put in position. It should 
have a threaded hole for the contact 
screw, F, which is also put in place. 
The instrument works best if the point 
of contact made on C by F is about 
3 2 or % in, from B, The binding 
posts, G and H f are put on and con¬ 
nected with the 
key and battery 
as shown. 

Press down 
the key and ad¬ 
just the contact 
screw, F, until 
it just touches 
C. The adjust¬ 
ment of 
the con- d / 
tact is > 


Battery 


>/////////, 


Old electric bell magnets mounted 
on a base to make a buzzer 


very delicate and as the results depend 
upon the contact and the tension of the 
spring, C, it must be carefully done. 
The spring should be of sufficient ten¬ 
sion to keep it away from the magnet 

, Copyrighted m atari 
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points, but loose enough so that by 
pressing on it with the finger it can 
be made to touch. 

The tone of the instrument may be 
raised or lowered by slightly turning 
the screw, A f in either direction, and 
adjusting the screw, F . Once the 
proper tone is secured, the adjustment 
should never be touched unless neces¬ 
sary*— Albert E* Jones, 
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A Substitute for a Bulb on a 
Medicine-Dropper 

A MEDICINE-dropper can be re¬ 
paired with a piece of scrap rub¬ 
ber tubing to take the place of the rub¬ 
ber bulb. The tube should be about 
2 in, long and 3/16 in, in diameter. 

Rubber tubing 



Glass rod' 


A piece of small rubber tubing and a 
glass rod make the substitute bulb 

A piece of glass rod 1 in, long and 
3/16 in, in diameter is inserted in 
the upper end. The ends of the tube 
are turned back to give the appear¬ 
ance of a nipple and make the tube 
fit tight on the rod and nozzle. 

If a nozzle is not at hand it can be 
easily made by drawing a piece of 
glass tubing to a capillary bore after 
being softened in a Bunsen flame. A 
piece about 2% in., measured from the 
the center of the capillary stem, is 
cut off.— Lawrence C. Greemhaus, 


A Novel Boy Scout Range Finder 
Made of Mailing Tubes 

P ROCURE two mailing tubes, one 
about 1 in. in diameter and 10 in, 
long, and another that will fit snugly 
over it and about 8 in, long. At the 
outer end of the large tube fix a piece 
of glass with parallel lines % in, apart. 
These lines may be scratched in the 
glass with a file. An eye-piece may be 
glued to the end of the smaller tube. 

After carrying the work thus far the 
inner tube on its outside surface must 
be graduated. This is done by using 
a helper who stands at a distance of 
one or two thousand yards from the 
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Hair' lines 

on glass 



Two mailing tubes that will tele¬ 
scope are made into a range-finder 

boy with the range finder. The latter 
holds the instrument to his eye and 
extends the parts until the boy at the 
distance appears of a height exactly 
the same as that between the parallel 
lines. A mark is then made on the 
smaller tube at the end of the other 
one. Continue the operation while the 
helper travels toward the finder and 
make marks at each 10 or 100 ft. as 
the space decreases. In this manner 
the finder may be used quite accu¬ 
rately in determining the distance at 
which a person stands from the ob- 
serven—H, A. Trestek, 
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Your Choice! 

Sent on Free Trial 

You can have your choice of over 2000 musical instruments 

for one week’s trial in your own home. Then, if you decide 

to purchase, you can pay the rock-bottom price at the rate 

of a few cents a day. If you do not want the instrument, 

send it back. The trial won’t cost you a penny. 

j(\ ^ ^ ou W I11 be astonished at the many instru* 

jf 1/C Cl L'Uy merits you may pay for at the rate of ID cents a day. 
On this great special offer you have over 2000 items to choose from. 

We Offer: 

—the best instruments that Can be made. 

—rock-bottom manufacturer's prices. 

—one week's trial at our expense. 

—triple silver-plated cornet for only 10c a day. 

—your choice of over 2000 instruments, 

WuRUllZER 

200 nears of instrument making 

TVttrliiier has supplied the United States 
Ga&ernmstti with Trumpets for US years 

The name ^WurtU^er’* stamped on musical instruments has stood for the 
highest quality for nearly two centuries. We a~e manufacturers or importers 
of every known musical instrument, every one sold to you at direct-from* 
the-manufacturer's price* 

Play It a Week— At Our Expense 

Try out the instrument of your choice in your own way before you decide 
to buy.. Compare it with other instruments, Test it. Use it just as if it 
Were your own. Then after one week's trial—either pay a little each 
month or send it back. __ 


Send the Coupon 
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gr The Rudolph Wurlitzer Co. 

Just put your name and address on / East 4t|l ^Cincinnati. Ohio 
the coupon now and got our big, new / South Wabaali Ave. T Chicago 

catalog absolutely free. Please j/ Gentlemen send me your i7G-pa*u> 

state what instrument you are interested catalog Absolutely free r aih» tell nio about 

in and we’ll send you the big 176-page Jr 
bookfree and prepaid. / Name ... 

The Rudolph Wurlitzer Co. / 

Dept, 1207 y 

4th St*, Cincinnati, Ohio f 
13, Wabash Aye-, Chicago ^ 


your special ofTcr direct (nnu the manufacturer. 
ime ,■***■***.■■■■■.,■■* - * ■. 

Strt ^ / ttttd A O’,,*!,■, ► * ■, ■ * -«», ■«., 

City , .. State , .**,.***,, 

/ am interested in .... 


(Name of instrument hercO 
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Diamond 

A house nearly H century in one location is in 

business of (iiamopd UariSiirt#—tendinis money on hiffh-tfrade 
dfamoruia, watchca and other jewelry. When money we 
lend is not repaid we must eeU tue diamonds. 

Try to Match at Full 60 % More 

Here you can get diamonds at wonderful savings, 

prared by customers* Letters* Disimo-uji wliich onyinally 
sold at full prices. The exact qualities for which fall 
prices are paid today* Any n w muantinsrs you prefer. 
And you can try to match at &> per cent more. 

Guaranteed Cash Loan 

Diamonds bought here are insurance poli¬ 
cies- Yon know whatyo - te' , nt'orrowl of ore yon decide 
to buy -sea our C ASH-LA CK GU A It A JN 
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SS^ilii I C.okl Festoon 

•r Ftilf riLa|-]Untlh. 

BaBEfcKl.OO 4 


T-.vm Riiit. * fine Dii 

‘"‘t . m«ads. $ 35 ,Art ^ 


Lajici’ helehcr. 1 fi ju- 
Di;i tn-Cmd, f^F.PO 


Hiriif. 1 finr J.H 

Titan rl, JrtO.C'O 


L lint Diamond. 4 V^i h.- 
monds in shrink, 

Wh rfeGa \d, fc!35,iw 


Hud Cameo, 1 jint Ola 

liipncl, ?tJO r OQ 


DkitnDmls 

sirs.no 
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IT n {'raved Itflchtr. 5 (me 
DiinnOfl/F $5.1.00 


QtlSlrt, 12 ftUt 

D^monils, Star-TJhire 
center. SiQCSifi 


Buy Today—10 Months to Pay 

“SWEET” DIAMONDS 

opp bight^t quality, blilpKiwhito, cut e^ms. 

^'‘i-'ry DiaitiOnd guaranteed fbt QUALITY ueh] 
VALUE. 

“Sweet V* Ten Payment Plan 

Uoods i)mt on approval at OUT etlrtMf! —Examine—if 
sfttisfKidi |iny only 1-5 tho Durtlbam prS-re Mitl thp nwt 
in 10 on up-t monthly uttYm-pirtej. YOU It CRIM'D IT Id 
GOOD WITH TUB "HOUSE OF SWEET‘ J —NO 
RE D TAPE—N O OE T, A Y — ABSOL UT ELY CONFI- 

dlntial. 

"Sweet's" Money-Back Guarantee 

pmfiwta. you in every way. Any money you. may havts 
lioiKHtht-vdi will he iirori]ji1ly rrfvinded If yt*U ^rv> 
entirely KAtiaGed* 

Our?T$?£ Profit Sharing Exchange Plan 

appliew to fill pxrhnn^ of SWEET DTAMONp^. We 
ali&rift our profit with our cuflioTUprn by alio win je theni 
a yearly inUTWIM Of 7>J% mow than paid on aU 
I )i;i murids exchanged fur inoHH tapwpive otjob- 

Our Free Catalog rontainp (ivft 1 (100 nlft piijtws 1 i*> np 
iu Diamonds. -TawelW, Watch US, TtinpR. rirfi, l.a 
valtk*Toif, Silvenrftri 1 , Fraisciti Ivory Tnikf Ware, * m 
Claw, Cameras. and Phonographs). 

Write NOW to Dftpt. 42N* 

We accept Liberty Bonds in Payment 

L.W. Sweet & Company, Inc. 
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One Man Raises a Building 
Without Tools 

I N making repairs on a one-story 
building 20 by 30 ft. it was dis¬ 
covered that it had settled considera¬ 
bly and would have to be leveled up 
before the other work could be done 
properly. The workman was without 
help immediately available, and had 
no such tools as jacks with which to do 
a job of raising. But with the aid of a 



With the help of a long stick, blocks 
are pushed under the raised building 

little ingenuity he raised the low- 
corners as shown. 

With a 10-ft, piece of timber he had 
a lever that could be fulcrumed on a 
rock and was equal to the lifting when 
his weight was put on the end of It. 
But that took him so far away that the 
building was in the distance and any 
moving up on the timber or off of it 
unbalanced the “power” end of the 
lever. Flat stones of ample size were 
already in the ground at the corners, 
and it was the intention to use bricks 
to form the piers. Arranging the 
bricks as wanted and using a stick to 
shove them, they were very quickly 
put in place. 

The wedges that made the final dose 
adjustment were pushed in the same 
way, while the corner was raised to 
give plenty of room.—D. A. Hamfsqn. 


Making a Handle for a Discarded 
Safety-Razor Blade 

W HEN the edge on a safety razor 
becomes too dull for use in 
cutting the beard it is usually thrown 
away, even though it is still keen 
enough to rip cloth or canvas and do 
many other like jobs where a pocket 
knife will not cut. It only requires a 
handle to make f urther use of the blade. 


Razor blade 



Rivets 


Two strips of tin riveted together 
over a razor blade makes the handle 

and this handle may be made from two 
pieces of tin, or one piece folded with 
hotes drilled in the ends to match those 
in the blade. The handle is made by 
wrapping tire or electrician’s tape 
around the extending end until it is 
sufficiently large to grasp in the hand. 

Before placing the tape on the han¬ 
dle one or two rivets should be 
put in the tin so as to make it rigid. 
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How to Increase the Range 
of a Voltmeter 

V OLTMETERS are made to meas¬ 
ure pressure—or potential, as it 
is called by electricians—and if we 
have one of these instruments which 
was manufactured to measure from 1 
to 6 volts pressure, we do not try to 
measure 50 to 100 volts with it, be¬ 
cause a damaged instrument would 
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STANDARD VOLTMETER, 

FIG.I 

The permanent magnet of st voltmeter 
concentrates its strength at the lower ends 

result. Or, if we have an instrument 
manufactured to measure a potential 
or pressure of from 0 to 500 volts we 
cannot with much accuracy measure 
currents ranging from 1 to 2 or 3 volts* 

It is often desired to use an 
instrument ranging from 1 to 6 
volts for measuring some source 
of electrical pressure which we 
estimate will be about 50 or 100 
volts* To do this we must get 
another voltmeter or know some 
way of modifying the smaller 
instrument. It is possible with a 
low reading, standard voltmeter 
to measure currents of as high 
potential as 1000 volts, although 
500 volts is the practical limit* 

For example, if a person has a 
voltmeter made to measure cur¬ 
rents ranging from 1 to 6 volts, 


as follows: The permanent magnet of 
a standard voltmeter is made in such a 
shape as to concentrate its magnetic 
strength or its total numbers of lines 
of force at its points A, Fig. 1. At 
these two ends of the magnet are 
fastened pieces of soft iron, AT & S, 
with a circular opening between them. 
In this opening, on very delicate bear¬ 
ings, swings a little coil, B, at right 
angles to which is fastened a pointer. 
Now suppose a current should 
pass through this coil. This 
would develop a magnetic field. 
The lines of force of this field 
would flow through the coil, 
making the top side of the coil a 
north pole and the lower side a 
south pole. When this is the 
case the lines of magnetic force 
set up by the coil flow in the 
same direction as the pointer 
points. 

The lines of force which are 
caused by the permanent magnet, 
flow from the north pole of the 
magnet directly across the open¬ 
ing in which is the coil. It will 
be seen that we now have two 
sets of lines of force. One of the 
fundamental laws in the science of elec¬ 
tro-magnetism states that when two sets 
of lines of force come into contact they 
have a tendency to turn and coincide. 
In other words, both will Aotv in the 



by connecting in series with it certain 
resistances of different values he can 
make the instrument read any set of 
values of current potential up to a 





C*20Q OHMS. R* 2200 OHM 5 CAPACITY* & VOLTS 

FIG. 5, 

Showing how a resistance coil is connected 
in the circuit with the movable coil 

certain limit. The range depends on 
the value of the resistance in series 
with the meter and the limit depends 
on the quality and type of insulation 
used when constructing the resistance. 
The explanation of this is somewhat 


Diagram of the coil as it is connected 
to the binding posts of the instrument 

same direction. As long as the coil 
and the magnets are in the same rela¬ 
tive positions, the lines of force must 
flow criss-cross as they are generated; 
so they exert their force to turn 
either the coil or the magnets* As 
the magnets are firmly mounted, 
it is impossible for the lines of 
force to turn them; so they turn 
the coil, which in turn moves the 
pointer, by which we who are 
watching the instrument come to 
the conclusion that a current of 
electricity is passing through the 
instrument and are able to calcu¬ 
late its strength. If there were 
nothing to oppose the motion of 
the coil it would swing until the 
lines of force, which it generates 
entirely, coincided with the lines 
of force of the permanent magnet. 
However, the motion generated oy the 
magnetic fields is opposed by two 
very fine springs similar to the hair¬ 
spring in a watch or clock. It is also 
by means of these small springs that the 
current is carried to the moving coil. 
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When the force, caused by these two 
magnetic fields, has moved the coil 
until the torsion of the springs is equal 
to the magnetic force, then the coil 
will stop or come to rest at the point 
where these two opposite forces are 
equal* 

The stronger the magnetic field set 
up by the coil, the greater will be the 
force which will cause the coil to move* 
The strength of this magnetic field will 
depend on the strength of the current 
which flows through the coil, or in 
other words, on the number of amperes, 
but not, as is commonly supposed, 
upon the number of volts. Voltage 
itself without amperage has no electro¬ 
magnetic effect at all. But as a higher 
voltage forces more amperage through 
the same resistance and as the higher 
amperage produces greater magnetic 
effect, it seems a natural conclusion 
that the increased magnetic effect is 
due to the increased voltage; but this 
is wrong* 



There are a few voltmeters of 
the type shown in this diagram 


Returning to the voltmeter, suppose 
that this meter with the coil connected 
directly with the binding posts of the 
instrument will measure currents from 
0 to .5 volts. (Fig. 2.) Suppose that 
the resistance of the coil is 200 ohms. 
Then by Ohm’s law (current- 
voltage -=- resistance) we see it takes 
.0025 of an ampere of current to make 
the coil revolve through its total 
revolving limit. Since it takes only 
*5 of a volt to force *0025 amperes 
through the coil whose resistance is 
200 ohms, then with nothing but 
this swinging coil in circuit we say 
the voltmeter has a range from 0 to *5 
volts. Supposing that we connect a 
resistance coil wmmd out of some kind 
of resistance wire, whose resistance 
measures 2200 ohms, in the circuit 
with the movable coil (Fig. 3), then 
apply enough voltage at the terminals 
of the instrument to force, as before, 
*0025 amperes of current through the 
coil, so that the pointer will show Its 
extreme deflection* Using Ohm's law 
again (current — voltage -- resistance) 
we have (.0025— volts-r-2400). The 
total resistance equals the outside re¬ 
sistance, 2200 ohms, plus the resistance 
of the coil, 200 ohms, or 2400 ohms. 
Working out this equation we have, 
volts =. 002 5 X 2400 or volts = 6. So 
we see that to measure a current whose 
pressure is 6 volts we must have 
sufficient resistance in the circuit so 
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that 6 volts can push only .0025 
amperes through the movable coil. 
Suppose that we wish to make the volt¬ 
meter measure 100 volts. To do this 
there would have to be just enough 
resistance in series with the coil 
to cause 100 volts to push *0025 am¬ 
peres, and no more, through the swing¬ 
ing coil* To do this figuring from the 
ohm's law, we have .0025 = 100-re- 
sistance. Prom this we get the re¬ 
sistance as 40,000 ohms. Since 200 
ohms of this is already in the coil the 
external resistance, or the resistance 
which must be connected in series with 
the coil, is 40,000 less 200 or 39,800 
ohms {Fig. 4). 

Current Required 

This is the type and mode of con¬ 
struction of a few of the standard volt¬ 
meters, such as the Weston. Because 
these instruments require such a small 
amount of current they are very effi¬ 
cient. For example: when measuring 
100 volts, a current of ,0025 amperes 
is required, which represents a con¬ 
sumption of ,25 watts or 3/10,000 of a 
horsepower of electrical energy. This 
is 1/100 of the amount of current con¬ 
sumed by a 25-watt tungsten lamp* 

But the voltmeter does not have to 
be of this type to change its range. 
The range of any type of a voltmeter 
may be changed in the same manner— 
even the small watch type. All these 
instruments require a certain number 
of amperes to operate them, and if the 
resistance of the meter is increased so 
that a higher voltage can push only a 
like amount of current through the 
acting coil, whether that coil be mova¬ 
ble or stationary, we may thus in¬ 
crease the range of the meter. 

The increase in range, the resistance 
of the meter, the extra resistance 
added, the highest reading ordinarily 
on the meter, the highest reading de¬ 
sired—all may be represented by the 
formula: 

b'-«Ft7 

Where R/ = the resistance in scries with the meter, 
R = the resistance of the meter, 
v' — the highest reading desired, 
v = thc present highest reading. 

By substituting the values for R, v' 
and v in the formula the values for the 
extra external resistance R/ may be 
found, for any desired increase in the 
reading of any ordinary voltmeter. 

These extra resistances may be 
wound from German silver resistance 
wire. This kind of wire may be ob¬ 
tained with an extra quality of enamel 
and cotton insulation at any electrical 
supply house. 

These resistances should be wound 
non-inductively; or in other words, so 
they will produce no electromagnetic 
effect. To do this the piece of wire 
should be doubled in the middle. Then 
starting with the doubled end, wind 
both wires in the same direction. If 
the wire is very long this is rather in¬ 
convenient, so two ends of two separate 
wires may be soldered together, insu¬ 
lated at the joint, then both wires 
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your ftipopse. 


Addrwfl 


Rrf™ncc L 


The machine shop spells opportunity and big pay. It is the starting 
place of great inventors and designers. Out of it come submarines, tanks. 
Browning guns; Liberty motors. The big world of industry revolves 
around the machine shop. 

You can win success through the machine shop. You 
can reach a high position at big pay —if you avoid one 
danger —if you take care not to become a slave to one 
machine all your life. 

27 ENGINEERS TEACH YOD 

MODERN SHOP PRACTICE 

iifltic, plsotoitrnplw, dm* i iws, dia- 
crikiiiF, lu Me*—everything to ntnkc it 

esfly for yj>n to learn; alt thin comes to 
you in thia ma^n ifiean t six-volume ant 
of MODERN PHOT PRACTICE, which 
hiu gone through six editions and which 
has helped to promote ihuiiHAiili of 
pirehsnif 1 ? into vrrll-p:tying positions As 
pngitioerx, shop superintendents, tdiOD 
owners, ut«. 

Six Volumes Shipped Free 

You ate not raked to buy (hem now. 
You art simply auked to write for u 
7 days' free truil nf this si* volume pet of 
1 'Modem Mhop Free lies." Juat pu-y the 
auiiO-ll elttppinj; eJiarupfl when the Iwoks 
arrive. Si-rid the eoupori and tlm 11 liookp 
will be nhipped to you at once for 7 days, 
free eumlnutwiir _ Artk any oiceiianical 
expert what he thinks nf them. If you 
and your i’ricn Jh do not ninsider tlioln 
worth Several timea their price, send tllClo 
hack to us. and you won’t owe ua a cent. 
If you keep thorn, ninply send ns S& 
within 7 days and then %'A a nimill] unLil 
you hitvo paid ua thiasiCKH-ial Introductory' 
price of 318,80. 

Consult Experts Without Cost 

If ynn flnier "Modem Sliup I'mctice" 
at ^rifo WC will on.tor your Iluiiiu for a 
regular S 13 fronsiiltine Memborehip m 
the American Tethnir-Jil Sixilpty for itu? 
prriort of ft ytftr. Thi* entitle* yo« to 
tJle ti-dvlpc and roiin.qd our j=itaff of 
Gnifin^prn oil au.v problem yon icsny Lavo 
witliiit the acopc of the bciokar 


litre is the way by which yell can know 
Etll there id to know about machinery, 
liprc lh a way by wlikb yon can put your™ 
self in line for quick promotion^ or to be 
your own boas. 27 Meehanie^l Kneineem, 
iJeni^ners and Spr^inli^ts in shop method* 
and management Lbvg rnnabilked Eo pro¬ 
duce a spare time rcudin^ eoOnce that 
will fimka you familinr with fttl dGtftil.i 
of Mo<lem Shop Pmctiee, Whether you 
are apprentice, mef'lnmic or nhop furc- 
man, or whether you are ft man on the 
ont&idu with ft devifu to know machine 
®!iop method* and, prficiice P t\ifo ireftt 

reference library brin^ you the LEifunna- 
tioia yOti Heed. 

What the Books Teach 

It sets forth simply nnd clearly eyery- 
thing you want to know—all detail* of 
nhnp mansEonicnt, prodllo 
tion h metallurgy K manufac¬ 
turing:, welding, dyfrflUltnp- 
iiu. tool dcs i (tn , tool 
making, foundry work, 
moldiiiir, casting:. fonriTtg. 

DHlIoru making, mrehan- 
iral d raw in c. mael i i rn ■ 
drawing and design, and 
automobile ahop work. 

Only 7c. a Day 

Si* splendid volurmw 
bound in flexible American 
>IOTWiO n cvld Stamped, 

pajfMt, 2600 iUufl.tr*- 
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A foldihg frame cover ad with 
heavy canvas to make a camp-bed 


as well as the initial outlay involved. 
When we decided to drive to the 
Pacific Coast, camping along the way, 
I constructed a cot or bed that enabled 
us to sleep in the machine. 

Securing two stout poles such as are 
used in the ordinary stretcher, I bored 
four %An. holes in each to accommo- 


Popular Science Monthly 

wound in the same direction around the 
spool. Another way which is still more 
convenient but less effective is to wind 
a certain number of turns of one wire 
in one direction, then the same number 
in the other direction, and so on until 
the required amount is on the spool. 
The wire used in making these resist¬ 
ances should be of at least as high 
carrying capacity as the wire in the 
active coih When this is the case the 
pointer of the meter will show when the 
wire in the active coil is carrying its 
total capacity. Since the resistance 
in series with the coil carries exactly the 
same amount of current as the coil 
carries, if its capacity is the same as the 
wire in the active coil there will be no 
danger from heating. 

Suppose we have a five-volt instru¬ 
ment to w T hich we have added enough 
outside resistance to make it a 50- 
volt instrument. If we do not want 

B 

to put on an extra calibration, or scale, 
we may read the voltage from the old 
one by multiplying the reading on the 
scale of 50/5 or 10. Or if we have 
made a 6-volt instrument into a 100- 
volt instrument we would multiply 
the scale readings by 100/6 or 16-2/3, 
and so on for any value of voltage. 


A Home-Made Folding-Bed for 
the Touring Car 

T HE question of sleeping accommo¬ 
dations is always more or less 
bothersome to the motorist who under¬ 
takes long drives and prefers to spend 
his nights in the open to stopping at 
hotels, however good they may be, 
A tent sufficient to house two 
people involves considerable labor to 
put up and take down, as well as the 
initial expense. It also calls for cots, 
another item of luggage at a time when 
economy of space is to be considered. 


Underside 


Top view 
of side 

member 


Upon American Inventors to apply their genius to the 
solving of great problems created by the World War. 
The U. S. Government has established Two great Boards 
for the investigation of War inventions. We assist in¬ 
ventors to place their inventions before the Government. 

HUDSON MAXIM'S ADVICE TO INVENTORS l tJr' 

"If inventors who have devices to submit to the 
Naval Consulting Board would first file an application 
for letters patent for each device before submitting it 
to this Board they would thereby help and inform 
themselves greatly and at the same time save the 
Committees of the Board a good deal of work," 

Inventors should follow the advice of Hudson 
Maxim and file an application for patent before sub¬ 
mitting it to the Government Boards. 

Before disclosing an invention, the inventor should 
write for our free blank form "PROOF OF CONCEP¬ 
TION." This should be signed and witnessed and 
returned to us together with model or sketch and 
description of the invention, and we will give our 
FREE OPINION as to its patentable nature. 

If we report the invention patentable we will fur¬ 
nish a Certificate. 

This Certificate, together with our blank form 
Proof of Conception, will protect the inventor and 
serve as proof of the invention until the case can be 
filed in the IL S. Patent Office. 

Obtaining Assistance for Inventors—Our certificate 
is of great assistance to inventors who require financial 
aid to obtain patents. 

FREE COUPON 


OUR FIVE BOOKS MAILED FREE 

(Sec Coupon Below) 

to any address. Scud for these boots—the finest publications ever issued for free distribution. 


HOW TO OBTAIN A PATENT 
Our illustrated Guide Book is a 
book ol reference for inventors and 
contains 100 mgcihanlcal movements, 
iliustnited and described, 

WIIAT TO INVENT 
Contains (l valuable list of inven¬ 
tions wanted and uuggratluns coih 
cernlug prolltable IlHsIfl of inventions 
also information regarding prizes of- 
fcnsl lor Inventions amounting to 
300,000 Dollars, 

millions in trade-marks 

Shows the viilue of Trade-Marks 
and information regard Sng unfair 
competition. 


LIST OF PATENT BUYERS 

Contains retiucHtg from manufactur¬ 
ers, mall order bouses ami promoters 
for paten la secured by us uml sujr- 
Krai Ions as to New Ideas they wish 
to purchase. We place our cltenta 
in touch with capital free of charge. 


FOREIGN PATENTS 

We have direct agencies in all the 
principal foreign countries and secure 
foreign patents in the shortest pos¬ 
sible time and at the lowest enet. 
Write for our ill owl rated Guide Book 
on Foreign Patents. 


We Advertise Otir Clients’ Inventions Free in a list of Sun¬ 
day newspapers* in manufacturers 1 journals and in World’s 
Progress. Sample Copy Free, We save you time and money 
in securing patents. After the patent is granted we assist you 
to sell your patent. 

Millions of Dollars Are Now Being Invented In Inventions. 

WANTED NEW IDEAS. 

We are constantly receiving requests from manufacturers 
who consult us when purchasing patents for inventions in all 
lines. We invite manufacturers and promoters to address 
our Sales Depart men t regarding the purchase or leasing of a 
number of meritorious patents secured by us. 

VICTOR J. EVANS & CO. 


PATENT ATTORNEYS 

Pittsburg Office: 514 Empire Bldg. 

Main Offices: 760 Ninth St., WASHINGTON, D. C. 


New York Office*? 
100] Wulmrtl BJdf. 


Philadelphia Office*: 
14» Chestnut St. 


iVame 


Address 
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$20.000.000 Paid to Inventor 

of Barb m Barbed Wre 


Y OU want to make a fortune* You can't see 
it ahead of you in your present job* Your 
opportunities to make money are few and 
far between* 

Turn your ideas into capital. Bring to home t 
farm, shop, or office some device it needs, and thou¬ 
sands, maybe millions of dollars will come to you. 

The facts prove it. The invention of the barbed wire 
brought the owners of the patent over $20,000,000, Such 
trifling things as wooden shoe pegs and crimped hair pins 
have made their inventors rich. 

Notice how trifling these things seem* Vet it is just such 
things that are wanted. The world will pay well for any¬ 
thing that will make life a little easier: decrease toil, or bring 
greater comforts. You don't have to invent a marvel like the 
telephone or the wireless system to become a millionaire. All 
you need to do is to find an improvement for some article or 
process already in use, or to discover some new labor-saving, 
comfort-bringing, or amusement-creating device. Then you 
needn't worry any longer about your fortune. It will be made. 

Inventions Needed Now 

Never before have new inventions been so badly needed. 
The war has taken millions of the country's workers, and is 
using up or destroying vast quantities of materials of every 
kind and description. 

As a consequence, essential war invent ions are not, limited 
to guns, submarines, shells, etc., but include all inventions 
that tend to conserve labor and materials. Any device that 
will enable one man to do the work formerly done by two— 
that will conserve 011 material, power or fuel—or that Will in 
. any way increase efficiency and save time, will help rigid 
here at home to w r in the war, and incidentally bring rich re¬ 
turns to the inventor who first protects his idea by obtaining 
a patent. 

I want to get in touch with the man who right now has a 
patentable idea* Manufacturers and capitalists want to get 
in touch with him too. Possibly you have a good invention 
in mind right now. The only way to find 
fortune in it is to patent it. Many fortune-making inven¬ 
tions didn’t seem worth bothering about when they were 
first thought of, but the minute they were patented and 
keen-sighted manufacturers saw their value, the mone\ 
came rolling in to the inventors. 


Make a little sketch of vour invention on a sheet 
of paper. It doesn't matter how poorly you draw. 
I will give your idea my personal attention and re¬ 
port to you within two days of its receipt. I have 
rendered swift, efficient and trustworthy service to 
thousands of inventors and the same service is yours 
to command. Don't postpone. Other men may 
have the same idea. It is the man who secures the 
patent first who secures the fortune. 

When you deal with me, you deal with a lawyer and patent 
attorney who has had many years' experience in securing 
patents. I am a member of the bar of the District of Columbia 
and have been admitted to practice before the United States 
Supreme Court- My record for ability and trustworthiness 
speaks for Itself, 

FREE: 90-Page Book Every 
Inventor Should Own 

Free of cost to you comes my 90-page book 1 ’Patent Knowl¬ 
edge for Inventors," if you mail coupon or post card. Ex¬ 
perienced inventors, as well as inexperienced, will find it full 
of valuable* up-to-the-minute information. Mai] sketch or 
model now—or at least send for my free book. Mail the 
coupon at once, 

GEORGE P. KIMMEL 

Patent Lawyer f 

39J Oriental Building, Washington, D. C. 

r —— — — — — — — — 

I 

| GEORGE P. KIMMEL, Patent Lawyer, 

* 3^J Oriental Building 

1 Washington, D- C- 

^ Please send me your free book, *'Patent Knowledge for 

1 Inventors.” 


Name .... — * — **.»,**, 

Address, . ■*..*.*■.* 

City.......... __ State-- 
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THIS BOOK SENT FREE 

liv«y inventor shun Id u&t; lliis ]jntJc id 
init^ciivns, It trll? liow to protect in 
vemtons from l he very start and |i«w 10 
piTtllt ACtd promote them. Telh lluw lie 
aid our c; fonts in market in jr tlicir jhven- 

lU>lls, Her Ccjtipuu belo^v, 

LANCASTER & ALLWINE 



Don’t Lose Your Rights 


Bv the use- of tb-Ls Inm) "Evident;* of 
Co!itci)tion n orSjfiuared by ns, jon can 
establish your rij^lm. to your invention 
ticEoir* flisdosliijf it it) anyone. A sample 
Eoiih in the lionk above meniioned shows 
j'LSl how to use EL This form is also sent 
frte. See coupon below. 

LANCASTER &“ ALL WINE 



INVENTORS 


Th -se bulletfnn. ulen aunt free, tell what's 

wanted by man(ifmituri’rs—what ean be im- 
jirove L in iho automobile art, tooia. novel¬ 
ties, etc. They tell what other Inrentisra 
have done through dur wrrlce. Simply mail 
OuLttion below or H»te for them on a post card. 
LANCASTER & ALLWINK. 

Rejrhr.efcd Attorney*. 

Ouray Blrl^ 

Washington, fr. C. 


SIMPLY MAIL COUPON 

LANCASTER & ALLWINE, 

274 Ouray Bldt?** Washington, D, C. 

Send me free boot " Inventions-—Patent in tr and PrernwninK, 1 ' 
blank form "Jvvideiice of Conueption'’ and Uu!leCEns of Improve- 
ineats Waflted< 


NAME . , . 
ADDRESS 


HAVE YOU READ THE CLASSIFIED 
ADVERTISEMENTS ON PAGES II2 to 115 ? 

You will be agreeably surprised to find so much of 
interest and value in these little business announce¬ 
ments. 



Turns night into day. 300 

caudle [Hnfer. Curry as u. 
lantern; Use anywhere as 
a lamp. \\ eat her proof. For house, barn, 
gar age, (rani p and around the farm. W rite lor 
ftti w free offer, Special & port ztn ify fo farmers , 
stockmen and motorteis, Affwus make hlj 
moneiL Write tonight for new 1D1S offer. 

Acarii Bra^ Mfg. £>.. Dept 13,32f Acorn Bldg., CliEtifa 




RVEftY INVENTOR (h*uH my Iwik "PATENTS AND PAT- 

ENT P03S1UIIJTLKS. 1 ’ lx in full oi i n forma tuin con c^rbiruf »ijJXti II-- 
pities for siiRCOMs to Itwcptior, IVlIa wlint to invent, bow to sell Lt, and 
about 



Ltft run (HrtW roil »h;it EFFICIENCY and PROMPTNESS moan in 
PATENT SERVICE. Evary caao receives PERSONAL ATTENTION. 
Mmy climb Itovo 1 l GAS!lED IN" big cd thato ideas. Can YOUhtlp 
supply the do man J for new invention »7 Write To Day furthia FREE 
ftoofc* Qrt *tnrt*dTiRlit. 

H. S, HILL, »Q3 MoLachlon Ride.* WASHINGTON, D. C, 


Learn in Spare Time to 


be a CIVIL ENGINEER 





Earn $1500 to $5000 Yearly 

Here's your big chance to become 
a lull'll edged Civil Engineer! 

With this Set of hooks you euii 
lit yourself to make big money. 

In the greatest outdoor profes¬ 
sion on earth! OfTer roily ex¬ 
plained In coupon. Good only 
within boundaries of U* 8* 
and Canada- 

Shipps 

il you kcirij 
7 days' FREE TRIAL, 
lather-bound volumes; *31)00 
pages, 7x10 lncbcs; 3000 platef. maps, 
diagrams, etc. Written by world's great¬ 
est civil cnglncem. Books tell you— 
ALL ABOUT surveying; highway con¬ 
struction; railway engineering; earth 
work; spe^i lections; estimating con- 
tracts; bridge engineering; masonry: 
reinforced concrete; water supply; 
sewers and drains; water power 
equipment: irrigation engineering 
—etc., etc. Written In simple lan¬ 
guage—every point made plain. 

Consulting Service Free 

A SI2 Consulting Member¬ 
ship solves your difficult 
problems for a whole year. 
FREE with the set of 
hooka. 

SEND NO MONEY 
JUST THE COUPON! 


[ 

i 

I 

I 

I 


AMERICAN TECHNICAL SOCIETY 
Dtp*. C-1207, ChiNK”, U.S.A. 

Please nend Library of Civil Knnlneerinir for aeves ciayi K ei- 
ton: nation, ttpiKAi prnbaid, ] wjtl send Jf.Wwlthin *even dnvi 
anti S2.0Q a month until 1 Ei&ve paid $2£t.&0 or notify too and hoU) 
liwlta ftubjv^t to yoor order. Title not to iriua until fully paid. 

i Name ....- — 

Address, f ,.. 
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date rods easily. The upper hole 
was 3 in. from the top, the lower 2 in. 
from the bottom* Putting one of the 
poles across the top of the seats to my 
car* I marked a point just forward of 
the top of the front seat. At a point 
4 in. farther down I made a second 
mark* At each point I made a ^s-in* 
hole, and half way between them cut 
the pole squarely in two, fastening the 
sections together with a heavy strap 
hinge on the upper side. This gave 
a solid side member resting on the tops 
of the seats, with the section forward 
of the front seat so that it could be 
folded back if desired; the pressure 
of the inside ends of the two sections 
held in place by the strap hinge made 
them rigid when extended. 

Taking J4-in. rods just long enough 
to fit inside the car with, the side cur¬ 
tains down, I threaded them for 4 in. 
on either end, fitting each end with a 
thumbscrew. 

Putting It Together 

We were then ready for the bed 
proper. Instead of tacking heavy 
canvas to the side members we made 
pockets of sufficient size to admit the 
poles, as shown by the dotted lines in 
the accompanying illustration. A 
smaller pocket was made across the 
top and the bottom, through which to 
run the end rods and give strength 
lengthwise. These pockets should be 
large enough to admit the thumb¬ 
screws, if desired. At the break in 
the poles we cut the canvas aw T ay to 
permit folding the bed back, being 
careful to hem the canvas along the 
edges to prevent fraying. The canvas 
was also cut back at either end to 
operate the thumb-screws easily* 

The canvas was slipped over the side 
members, and the two end rods run 
through the pockets left for that pur¬ 
pose, the thumb-screws on the inside 
of the poles acting as stretchers. The 
other rods were run through the holes 
on either side of the break in the poles, 
in this case being carried under the 
canvas. The thumb-screws were tight¬ 
ened uniformly until the desired tension 
was secured* Then we had a bed that 
was strong and comfortable, and which, 
when not in use could be stowed away 
in small space. 

If the car has sufficient wheelbase so 
that a full length bed can be installed 
between the front and back seats, there 
will be no necessity for cutting the side 
members and using strap hinges, as 
indicated. We found this advisable 
with a car of medium wheelbase be¬ 
cause by folding the lowev section back 
the front compartment of the car could 
be utilized for dressing purposes. 
Then, too, there w T ere some rainy 
mornings when we did not care to go 
to the trouble of taking the bed apart, 
so we turned it back. To prevent the 
bed from slipping forward it is a good 
plan to put light brackets on the upper 
ends of the side members so that the 
right angle section will slip down be¬ 
tween the back curtain and the back 
seat.— Len G. Shaw* 
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r think of a simple, practical idea ^ 
that will fill one of the many re- 
quests w? have on fie for i inven¬ 
tions? It may mean a fortune lor you. 
Thousands of things me needed Right 
N ow, Vour b.aiu& tan help. Send to¬ 
day for our great new book— ^inven¬ 
tions an d Trade Marks, Their 
Protection and Exploitation” 
and learn more about making 
t money from ideas than you ever J 
It knew before. It tells many M 
|aL t things that are wanted* 

h p»t*l will da— jg|P 


We help our clients, 
without charge, to get 
the dollars out of their 
ifleoa—having facilities 
none others possess. 

Advice free. 

l>on‘t delay—get the 
book at once. 


AMERICAN 
INDUSTRIES, INC 

201 Patent Dept., 
WASHINGTON, D.C. 


Published for the 
man with an Idea, 
Send for free sample 
copy. Cue year's sub¬ 
scription 50c. 



are being spent NOW for new IdeaeN. \J lli ly 
of all kitufa. Never before has the X 
"■ : ■ ■ 5 .. 1| 

BY OWEN -PATENTS been so great— " ^, 
or profitable to (be man who will but use ^|| 
his brains, Pend tor my four free books and ™ 
find out what Inventions are needed. 

THESE ARE FREE! PATEN 1 X SI- 

past’ KUide to ijUccesfl: STEPPING STONES 
—bundnoils of hinta of ideas wanted, truth about 
prizes for jiivenflfiai: PATENT BUYERS 
--contains over 400 rixiucsts for O W IS N 
PATENTS, with desired ; PATENT 

I 1 ROM OTION — tells how to sell your 
patent, etc. 

I'll help without charge to sell your idea by 
advertising it and cither wise putting you In 
touch with prospective buyers. £^end sketch or 
model for free opinion as to patentability, coat 
ol patent, etc. Advice costs nothing. Write 
today for my books. A postal request will do. 

RICHARD B. OWEN, Patent Lawyer 
6 Owen Building j 2276-D Woolwinih Bldg. 
Washington, D. C ! New Vori Cits 


Competent Patent Service 

By a Former Examining Official 
of the U* S. Patent Office 

NORMAN T. WHITAKER 

Lawyer and Engineer 

230 Whitaker Bldg., Wash,* D. C. 

INQUIRIES INVITED 



MAKE IDEAS PAY 


Hundreds nf Inventions are sold yearly. ^ e will 
help you sell yours without cost. 

Before senrtlnfr your Inventions to anyone Ecnd 
for Oclr "Blank Form of Disclosure" that will 
Protect you until yoi;r application Jfl iitod In the 
Patent Office. 

Our book “Making Jdeus Pay" gives lull Informa¬ 
tion relative to securing Patent F refection- 
Manufacturers are writing us continuously Jor 
now inventions. 

Hend for Book and Blank Form of Disclosure 
today. Prompt service. Beat results. 

A- M. BUCK A CO* # Patent Attorneys 

ito Smond National Ran* EU4g, flftihtnetw, U. CL 
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How to Hold a Dog or Cat 
for an Operation 

ii 

W HEN there is no veterinary at 
hand, a maimed dog or cat 
can be operated on, or its wounds 
dressed, with comparatively little dan¬ 
ger of being bitten or clawed, if one 
proceeds in the following maimer: If 
possible, induce the animal, for the 
convenience of the operator, to lie 
down on a table upon which a thin 
blanket has been placed to be used as 
a bed. 

Have at hand several large screw- 
eyes (fence staples will do) and a few 
feet of very tough cord. Turn the 
screw-eyes in the table at the points 
along both sides of the animal's body; 



By means of strings run through 
screw-eyes turned into the 
table top the dog is held firmly 


then, beginning at the head, proceed to 
bind the patient securely with the cord, 
drawing it tightly back and forth 
through the screw-eyes, taking care to 
secure the neck well and the rear legs 
above the knee-joints. 

An assistant can add to the safety 
of the work by gently holding a blanket 
over the animal's head. A knife 
should be used for cutting the cord 
to release the animal*— G* Pinckney, 


An Elastic Dammar Varnish for 
Coating Photographs 

T RANSPARENT and clear pieces 
of dammar are crushed into small 
grains, and about 40 grams (1,4 oz*) 
introduced into a flask. Over this 6 02 . 
of acetone is poured and is exposed at a 
moderate temperature for a period of 
about two weeks, being shaken fre¬ 
quently from time to time* The satu¬ 
rated solution of dammar in acetone is 
poured off, and for every four parts of 
varnish three parts of rather dense 
collodion is added. Then the two so¬ 
lutions are mixed very thoroughly by 
agitation. 

The resulting liquid is then permit¬ 
ted to settle, and placed in well closed 
vials. The varnish must be applied 
in vertical lines by means of a soft 
brush* It keeps its gloss under all 
atmospheric conditions, and retains its 
elasticity—the latter quality making 
it especially adaptable to topographic 
crayon drawings and maps, as well as 
photographs. 







They Bring Wealth If Patented 

Inventors! Send Postal for these Remarkable FREE BOOKS, Today 


“Inventions Needed” 

This book lays before you a description of the 
active and profitable field of invention. It tells you 
the inventions the world needs today, the devices 
manufacturers are seeking for their business, the 
ideas for which the public will pay big money. 

“How to Get Your Patent” 

This book is a guide to the inventor. If you have 
invented something and desire to learn what it will 
cost you to get your patent and what you must 
do to find your market, read this book. 

t- 

“Special Bulletin of Patent Buyers” 

This bulletin contains letters from men who are 
seeking to purchase patents. We act as inter¬ 
mediary without one cent of charge, between the 
man who invents and the man who invests. 


These Books tell How to Secure Patent 
through our credit plan 

Send Model or Sketch and description of your 
invention for Free Opinion as to patentability 


1 

Rejected and Difficult Cases are I 
Our Specially l 

RANDOLPH & CO. I 

130 F St., N. W. f Washington, D. C. j 


RANDOLPH & CO. 

130 F St., N. W. 


Washington, D< C, 


Gentlemen: Ple«ae Hie without, obligation on 
my part, The books indicated on margin ot tlite 
coupon. (Write on margin of coupon, names of 
books desired..) 

A ^ 1 fir ... _____ , . . ._ 1 . . , . . . j _ , T , 

street.. 

CITY._ 4 , 


“The Book 



the Inventor 

KEEPS” 

Worth more than 
all other patent 
books combined. 
FREE. Write 

LACEY & LACEY 

121 Springer Bldg 1 ., 

Washington, D.C. 

Established 1869 



Inventions Wanted! 

Manufacturer* constantly uniting a* 
far patents, list of Invention* actually 
requ«*ted and book ‘'How «« Obtain a Pat¬ 
ent” sent fiee. Send rough sketch for free 
report regarding patentability* Special assist¬ 
ance given our clients in pciline.patent*. 
Writ* for detail* of interest to every Inventor. 

Chan dice & Cbaiull**, Fatiiit Attantys 
EmU 21 Ym 563 ftkSt^tfubiaftM.D.C.; 


Protective Patents 


procured promptly. Strictly professional 
service. No fee refund, no certificate guaran¬ 
tee, no so-called prize or free search schemes 
used in our business. Inventor's 96 page 
Blue Book on Patents sent on request. 

Trade Marks Hecistored U_ 3. Pit, OfflCw. 

ROBB & ROBB, 240-244 Southern Bldg,, Washington, D.CL 



INVENT SOMETHING 

Your Ideas May Bring Wealth. 

Send postal for Free Book—tells 
What to Invent and How to Obtain a 
Patent through our Credit System, 

Talbert & Talbert 

At 4621 Taflwrt Building, Washington. D. C. 

C. L. PARKER 

Formerly Member 
Examining Corps* 
U, S. Patent Office. 

PATENT LAWYER 
McGill Bldg., * - WASHINGTON, D. G* 

Patents, Trade Marks, Copyrights* 
Patent Litigation 

Pamphlet of Instructions Sent Upon Request 


PATENTS 


PATENTS 


HUT moral u< PH 


SEND FOR FREE BOOKS 
Advice Free. Terms reasonable. Highest references. Best results. 
Semi sketch-or model for FREE examination and opinion. 

BONDED and recommended Patent Lawyer in the Rand-MnNally Directory nf Bankers and. Attorneys, published by Rand* 
McNally & Co,, Chicago. 111. Recommended Patent Attorney in the Bankers Register and specialIht oj selected lawyers 
published by the Credit Company, Pontiac Building, Chicago, Sharp & A!Leman's Directory of Lawyers and 
Bankers, published at Philadelphia, and Martiudole’s American Legal Directory of New York City. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

A large list of strong recommendations furnished free 

WATSON E. COLEMAN, Patent Lawyer, 624 F St., Washington, D. C. 
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Easy Way to Make Money 


Don't be content to plod along on a small salary. Be Inde¬ 
pendent. Go in the tire repairing business and make $60 or more 
a ^ iee *' ^ nc 0:1411 3-45 the first day he received his outfit?, Ottiers are mate* 

Ef»g 525 a day and hundreds of wide-awake men are making J200 to 5500 
a month. 

No experience needed. We teach you how. Very little capital required. But 
slight risk, as every car owner in your town is a possible customer. Jobs are plen¬ 
tiful because tires blow out and puncture every day. 


Tire Repair Outfit f $70 


Will do at much Arid; a« porfect work MS the big 
$250 to $500 vulcanizing outfits. A boy can vulPiin- 
tze perfectly with this simple machine. It's the onlv 
nileanlzer that has Automatic Host Control, It mast vulcanise Just right. It can’t 
UDilercure or overcure a tire. Requires no watching or regulating, loucan lcarq to do 
expert tire vulcanizing id half an hour with the Shuler. 

WDITE CAD rUFC DAAV ‘‘HOW TO OPEH A TIRE REPAIR SHOP 1 ' 

Will IE fvn met DWWh and complete Catalog, which gives full I Information . 

WRITE QUICK BEFORE SOME HUSTLER GETS AHEAD OF YOU. 

C. A. SHALER CO., 2109 Fourth Street. WAUPUN. WIS. 



Dollar Book of Home Furnishings 

Credit Without Asking 


For going on 53 years we have been 
National headquarters for Household bargains. A 
million families* have traded here. They never pay 
cash™they pay almost as they please—taking 
about a year on all purchases. We loan selections 
for a month before even asking for an order* 


of All Books 



10 Cents a 


for This Symphonola 

PlayS all records, Victor, ColumbM, Krii&nn, Paths, Little Wander. 
Hmtnoa. Take a year to pay, after 30 days’ trial. Compare its tone 
lor clearness, volume, with more costly instruments. Return at Stir 
expense ii it fails to make yi>od. Ask today Tor the BssiitUulty 
Hltrttrrted Symphonoli Bask FREE. Shows this and other 
SyfllpliOticta Styles Suld Oil easy payments, 

SYMPHONOLA RECORD®™ Gel cm list of the latest sonsr, 
dance, popular, drat sounding, lull toned disc records, playable 
On any Phonograph. 

LutfCttZ CiU Desk SPS-1018 Buffalo, N. Y. 









.Golden Gem 

POflTAflLE 3 

: Adding Machine 






Agents wanted 


aUFEChOfc ilMCE 

Over 100*000 in 

lfo?reljr Midi th r ouffb 
rscommfnd&tioTi 

For Porso»nl De»k Of 
General OQa 
It chteka mtintslcakniiliioDS 
Bu? throaffb 

WriffrC^r UM? yTr lulOifRu 

F. Uscirherv A. A. Ii Cfli 
US Du.ar>« St .* New York 


Send for Oar New Edition of Onr Catalog A28 

It will be packet sixe, 8 x 4^ and will contain 248 puffes with over t.tlM) 
illmhatiops. doscrihipg in plain, cltur language all about Bells. Push Buttons, 

Batteries, Telephone and Telegraph Materia], Electric Toys, Burglar and FitO 
Alarm Contrivance*, Electric Call Belle, Electric Ain mi Clocks, Medical 
Batteries, Motor Boat Horns, Electrically Heated Apparatus, Battery Con¬ 
nectors. Switches, Battery Giu^cs, Wireless Telegraph Instruments, Iriie r ion 
Supplies, etfl, 

MANHATTAN ELECTRICAL SUPPLY COMPANY, Ihc. 

NEW YORK, 17 Piii Flaw CHICAGO, 114 So. W.i!< St ST. LOUIS, 1106Kn* St. SAN FRANCISCO, CM Miami St. .. 


Red Seal Dry Batteries Are Guaranteed 

to give absolute satisfaction for Automobiles, Motor Boats. Gas or 
Gasoline Engine Ignition, Medical Batteries, Telephone, Door 
Bdla, Annunciators, Wireless Apparatus or any other open circuit 
work. 

ASK TOUR DEALER 


Our famous Horae Lovers Bargain Book is now 

ready. It Uf the biggest catalog snri nhow^i the 
savings 9Fi oar history. It Eo^a±jiirea ll iuchc^ i 15 ilich^ 
—nearly twice as bi^ ft9 other mail order iftteto^Sr Many 
thinp;* )iko f-arp^ta, niEa* riraperiftS! linoleum^ blankets 
arid eomfi>rtare are show a in actual cobra. It cOtftd U&, 
with the insilitLff about. £ LOO ft copy. 1ft free to you for 
the asking. 

Pay Later On 

We open your account when we mail you our 

Bargain Book. You don't, even have to ask for credit. 
W& never embarrass you by writing to your friroda, ?iu- 
plojtrs or nftgbbnm. Wo take our payment juit about 
as ion get your money. 

SPIEGEL, MAY, STERN CO. 

1166 West 35 th Street, Chicago 


at a tiualL cost, by using 
our attachable outfit. Fits 
any Bicycle, Easily at- 
tached. No special tools 
required. 

“Used His Four Years 

Harry A. Hyatt* of .Boreas J itcer, Xew 
York, writes; "About four years ago 
I received my motor attachment, and 
trtsh to say that l atn satisfied u'irh it 
t* every tf ay, for U bwt certainly given 
me good service. Anyone wanting a 
motorcycle or attachment, 1 would rec¬ 
ommend them to the Shaw Afatwfaci- 
t ring Co" 

PPPr DflAF Write today for bargain 
rnLL DUUh list nudfree booklet, fully 
d^cribing the SHAW Bicycle Motor At¬ 
tachment. Motorcycles all makes, new 
and second-hand, $35.00 up. 

SHAW MANUFACTURING CO. 

P»pt. 169 GALESBURG, KANSAS 


Ah the world loves a sure-shot 1 But, 
it's bard to aim true when you're 
thinking about the “bung," 

You an ah&ot without fllnrMPg, roll up * 
erajFe, and set twice the IUQ 
it iT will 


better u-vei 
out of 


Equip Your Rifle Withe 

m 


It completely swallows the "bang 1 
practice for the whole family. 
At your dealer's. 


Floe for target 
Fits any rifle. 


Book Free iSJeSff: •" * "“** 

THE MAXIM SILENCER CO. 

91 Homestead Avfc- Hartford, Conn. 


a 


you 


OIL SEALING 
PISTON RINGS 


(in p l aup 
hoo-W*E 


Gtn^S noBultd m> dtber Hnz 

, Evurr S-Lliu-arir,;, 

eStB v? l Pdpulur 

ta &CJc- If your jfrbbur 
order direct, Fbt« 1 Pint is Quick, Write for free 

AUTOMOBILE ACCESSORIES C0, r Baltimis™, Md. 


Popular Science Monthly 

Emptying Carboys by a Very 
Simple Method 

F ROM time to time various meth¬ 
ods of withdrawing liquids from 
carboys by means of tubes and air 
pressure have been published, but 
most of these operate by suction. The 
objection to this is that if the suction 
is produced by a person applying his 
lips to one of the tubes and sucking 
in the air, the operation may result in 
serious injury to his lungs. Concen¬ 
trated nitric acid, for instance, gives 



The pressure produced by blowing 
through tube into the upper portion 
of the bottle forces out the liquid 


off very harmful fumes. So do other 
acids ; also ammonia. Moreover, 
the fumes are hard to expel com- 
pletely from the lungs after once 
taken in. 

The method shown in the illustra¬ 
tion has none of these defects, and in 
addition is simpler than most other 
plans. It is in universal use in the 
chemical laboratories of a large middle- 
Westem university. The withdrawal 
pipe had two bends in it aa shown, and 
also runs almost to the bottom of the 
carboy. The flowing tube has but one 
bend, merely projects through the 
cork, and has the other end terminat¬ 
ing in the rubber tube indicated. 

Each student desiring some of the 
acid or other liquid in a given carboy, 
brings his bottle and also a short piece 
of glass pipe. The bottle he places 
under the open end of the withdrawal 
tube, and the pipe he inserts in the 
rubber tube to use as his own indi¬ 
vidual mouthpiece. Upon blowing 
into the tube (not sucking), the liquid 
is forced out, due to the air pressure 
set up within the carboy. 

The student may blow two or three 
lungfuls into the carboy, remove his 
glass tube, and pinch the rubber pipe 
together with his fingers, imprisoning 
the air just blown in. This causes the 
liquid to keep on running out until 
the pressure falls completely off— 
which, if the student keeps the rubber 
tube tightly closed, may not occur 
until the carboy is half emptied. Then 
tw r o or three more lungfuls blown in 
will complete the emptying operation. 

Should the student want only a 
small bottle of the liquid instead of 
half a carboy, he need blow' in but one 
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breath, and even let part of that out 
(by releasing his hold on the rubber 
tube) should the one breath prove more 
than sufficient to fill up his bottle with 
the liquid. 

Thus the apparatus is easily oper¬ 
ated, is simple, inexpensive, and 
conserves the liquid contained in the 
carboy—for no more liquid need be 
removed at one time than is neces¬ 
sary for the operation in hand. This 
is a decided advantage over another 
carboy-emptying method sometimes 
used— that of tipping the big bottle 
over on its side and letting the liquid 
gurgle out into a pitcher, for the liquid 
is apt to be spilled in the operation. 

!1 he clumsiness and wastefulness of 
this method make it obsolete as com¬ 
pared with the plan here illustrated— 
particularly when the contents of car¬ 
boys have to be drawn on often, as in 
a student laboratory. 


A Lamp Guard to Keep Large 
Electric Bulbs from Falling 



MtTflL 


I ARGE bulbs placed in sockets quite 
^ out of reach in a certain factory 

caused some 
trouble and ex¬ 
pense, for occa¬ 
sionally one would 
work loose 
through the vi¬ 
bration of the 
electric cranes 


3 WlGL 5-HOOK5 


COAD5C- MLSM WIPE 

J 



passing to and fro 
and would drop to 
the floor. To pre¬ 
vent them falling 
when they were 
loose, a guard was 
placed over the 
shade, as shown 
in the illustration. 
The guard which 
consisted of ordi¬ 
nary mesh wire 
used by poultry¬ 


covering for the 
electric lamp-shade 

men, was shaped to fit over the openiifg 
in the shade.— George L. Shepherd. 


Making a Beautiful Polish on 

Silverware 


I T is very discouraging, after an 
hour’s hard work cleaning silver, to 
discover that you have not, after all, 
obtained that beautiful polish so often 
seen on the silverware displayed 
at the jeweler's, and yet, after all, 
you can succeed if you know what 
to use. 

Go to the jeweler’s and get five or 
ten cents* worth of jeweler’s rouge, 
either in powdered or s ick form. Take 
a piece of soft chamois about 4 in. 
square, and rub some of the rouge on 
one side of it. After your silver is 
cleaned and dried, rub it over with the 
chamois, and finish off with a piece of 
clean dry flannel, and you will get a 
most beautiful polish. 

There is nothing known to equal the 
polish obtained by the use of jeweler’s 


rouge. 
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INCREASE THE 

POOP SUPP LY 


D O YOU realize that millions of 
game birds lire destroyed yearly 
by vermin j foxes, hawks, wea- 
sles, skunks, black snakes and house 
Cats? 

Hunt or trap these pests and help to 
check this wanton waste of an import¬ 
ant source of food supply. 

Our interesting book,**Game Farming 
for Profit and Pleasure ,* 1 tells you how 
to protect game as well as how to raise 
it. This hook will be sent to you free 
on request, Semi for it today. 


HERCULES POWDER CO 
3ft V. llih Street 

H 

Wilmington Delawai 







WONDER 

9 MODELS 

Pipe, Tubing and 

Solid Bar Benders 


MODEL A 


B END all sizes of standard or 
double thick steel, wrought 
iron, brass and copper pipe front 
Y% to G"; tubing from yf to 7"; 
round, square and twisted solid 
stock from Jq" to 


American Pipe Bending Machine Co. 

M ■ nuf«d 41 Mr r 

SI P.ifl St., BOSTON, MISS., U. S. A. 


Make this Your Best 
Bicycling Season 


Von can do it by insurum smooth, reliable* quick 
control of your mount at a\] times through the 

Corbin Duplex Coaster Brake 

Co. Mb strength >nd sureties f oj antion protect you 
«h(r!—libe you tiwrc pleasure, mure comfort, 

W Liat'ii niiwt 4 ilie Corbin brake [; hacked by ft 

nitfiiLsiiaikm—JnUf yuamUct ul iicrfcrt Qlniility* 

Write Jfyr Ottitfa# 

Corbin Screw Corporation 

The American Hardwire Corporation. SueLessor 

202 High Street New Britain. Conn. 


Cerfim Control 
Meiftm 

Svfwty AttUTtJ 


■ - v + 


- - -+>■ *- M % 
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'THOSE are Start. 
* ling words now. 
Few can Understand 
bow wo Can ofTar such 
splendid grades at this 
trciticiKiifaaljf low fig¬ 
ure. But low priced 
are the Baech sstalj- 

Pi&hed policy. Send 
for our 1^1S> Diamond 
Boob, Basch aciLt nulla 
you a handsome K 
carat stone for .tZO.OQ; 
a M carat for $48.75; 
and 4$ carat at 57^.00. 

Let Diamond* 
Make You Money! 

Diamond? newer were 
going iih bo fast. Wear 
th.CB& beautiful etonm 
and feel every month 
that tbey are worth 
more. Diamonds are 
going up and you 
might ns well he in go, 
the raise, ^ 


Money Re turned 

We issue with every 

diamond tin iron da<[, 
m on ey - buck con tract 
that makes loss impos- 
Eiblo, It in a iegai. 
binding contract to re¬ 
fund in cash full price* 
Ies5i0%,any time with- 
mayaap. It allows you 
full price in exchange 
at any time, it guar¬ 
antee? exact carat 
weight, q oa IE t y and 
Valin*. ''See that your 
diamond is Basel* guar- 
ant««d." 


~o,S60j 

r iACr $7^-75 


No. SoP4 

1 cnTiit 

Vice F0I.2 


Great Fountain 
Pen Value 


No- #07 

*1 carat <vu K 

f^iee jrt>2.uQ 


N«. se©6 

% UlT«t 

Price 5>9.7> 


No, X?Q* Full G 1-3 

fnch >!Z(!„ Rftfciy Lever 
*■* If-filler,. solid ^ o I d 
pen iridium, titllfi 


Wrfte for 1919 Diamond Book 

Send tha coupon for the Budi DeLuxn 
Ulnniotid, Watch and Jewelry Book, free. 
Give? expert facts on diamonds. Send letter 
or post card NOW for t'KEE copy, 

K street Chicago, U. S. A. 


* Just wleft any diamond 

from this &dvnn inement or from our cata¬ 
log and iv s will e<mj It for FREE rx ami nation. 
Wo bay aIICharjjes. Act at ycvco—NO W [ 


flill riiAriiTitee. Oift 
cm® FilEE* SbThI fur 
Lflti pan. rigtiL now. 
Dan t delay. A (vim- 
t)criulv«Luuit c v Crt 

only ^ 12 Si 


Here is THE elec¬ 
trical mn^azine for you. 
Fur the Dabbler and the 
“How-in-makc ,it" fiend. 
Chuck full of experiments 

and the latent electrical 
doings Non-technical— 
in plain English. One of 
the foremost authorities 
on WIRELESS in U. S. 

20rM fly ^(radons 

_&0 biff WEi 

Orer 100 artid^i 

On« cbpy will con¬ 
vince you 

At All N>ws Stands I Be 

£1*5(1 a wear- 
MflfWt fJL-M 
Send for y number* 

The Electrical Experimenter 

£3$ Fullon Su, New York 


1 hear you. I canhear now as well 1 
aa anybody, HqwX With 
■ THE MORLEY PHONE. 1 

J I 've a prur m my ears now, but 
mf they are in visible, ] would 
F not know [ had them in. myself, 
only that f hear all right, 

"The Morley Phone f 


'■& to the cars what glaise* 

\ it f»J ^ 5 ^ aTrc ' to theeyes. Invisible* 

* I V n cotnfortable. weight- 

v S It Ira and harmless. Any- Vfl 

one can adjust it." Over 

one hundred thousand sold. Write for booklet and lrsLimuuj.i[j 

THE MORLEY CO., Dept, 7S7, Pgrry &ldg„ PhiU 


Sexual Knowledge 

ry:.. r^i illustrated 

WINFIELD SCOTT HALL, M.D., Ph. D. 


UNCLE SAM WANTS YOU 


What every younU man and woman— 
Hvery younft wife and husband— 
hvery father and mother— 

Every teacher uud nurse slioiild ktiuW, 
Complere in one volume 
ninth hind Lee—>l.ll napes -man> lit us trail net 
Tabic of tiontcntu and do tit toicndtH ions, on 

AMERICAN PUBLISHING CO. 

1017 Winston Bldg, Philadelphia 


Postpaid 
M dik'd 
In ttfaJu 
wfnppcr 



Ina Torino as 

low as 33.00 down— 
$1.50 per month. Mandolin or 
Guitar s&nt on approval. Liberal 
r^jirtisfince on old inatrunuiota in exchange fur 
the “Gibson- ’The wonderful mew Gibson violin 
tousk ruction hat) &et tbo whole Mandolin and 
Ouitar world talhing. Qel 4<ir new FREE ilOUE—112 
iilimtutiaiiB, a valuable fond of intcrnnathTi 
for player and teacher, Alsi) t’HT locali^u On 
#, HOW TO PKACTICE. “ 

Exclusive Feature! That Itfslco Every Gtbsan Matchless: 

StmdlvsrtnB arching — sclentlHe graduatluH 

■j fruii tlilckncsx at center to thinness at rim, BBcurini 
sErengtti—sensitiveness ™ free vibration of entire 


T ha SiiVoet, 
Mellon Tone 
of "GibffOh" 
I n etrunients 
hxH EQEldo 

many a 

‘liaininifls" 

Dc pa rfc ure 
esdierto bear 


Teaching and Selling tht Gibson 1 j 

UecwTW a teacher. Splondid opportunities for oU-U« k r sexlnovcry » ,, 

■ liUcaLity for private nn'l claaa indtrucIL n and llle Sale ot O-Lbstnii. * al 

OlbwD instruments have “iiuido" many a teacher, pfnf***hir»* ■ I‘li 
Mlly and financially, 4 b n n a pa rmaucti t tr wit i ii^ and buni una J th( 

fAwHKfyiV'^flBnKwW opnertniRitr new open for either Hex, Other peeitions rendine- # n 
■ ■; WItlTK PFtOM F v rLY. A. C, Broefcrnryor, tit. Ijhiii, Mo.,TetiehBf * _ 

WMllwliSr <uid Uirortor, wribw: "Will do SKLUftl) bosinena 'in JiH7: dtJ f □ 

17,000 In lt?10. ' C. A. Tompleman, teacher, Sl-uux City, Jj*.,wrU«: □ 

i',™ (fnwfl bu®lnetH far thrt year," Vfm. Fli«t, Jr, America 1 * f 
ga& c r -• Grent^t Mandolin Virtuose-. Star Soldf-t for Victor TalMac J 

Co., UMOUALIFfCDLV ENDORSES THE OIBSON. i * 

Do Business on Our Capital SjekJ&^Uft / N,mc 

fpndalieti. lHapBI th* *dytrtl*1ni. ¥ou rnalia th*prallt f Yon pay for goods when aoW^ return f 
(KKwl!! tio-t sold. Try mr ’’Sdll Hunt," FREE to thnne Interested, our |]?w i)..UD buoli file * 

Ortranizatinn, Direction and M-'iintenonce of the Mandolin Orchestra, by Ancncft it mosit n«e- f 
CGa»fut ilLrihrtor P Wm. Place, Jr. Write now for Catalog. Tr*>atiJ»,' ‘Hew to I'rjietFce; X J nyvb^* f 
togicelly Explained/' all fee. Dar/t wolt: ACT NOW. FILL IN TFER COUPON- f ™.™ 3 

6lbt»n MindaKit-OuItti 1 Co,, 490 Parsons SI-, Kafamaroo, Mich., U- S. A. I ™ aU£e 
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Fix Your Date-Stamp Handle to 
Show Right Side Up 

W HEN using the ordinary dating 
stamp it is always necessary to 
turn it up and look at the figures in- 
order to determine the right side up* 
When the figures are darkened by 

the ink through con¬ 
tinued usage it is 
very often neces¬ 
sary to use the 
stamp under bad 
light conditions. 
The illustrations 
shows how one side of the wooden pear- 
shaped handle can be filed off so as to 
present a small flattened surface to the 
thumb when picked up for use. It 
takes but a few seconds to do, and 
enables the stamp to be more con¬ 
veniently used and handled. 



The flat aide on han¬ 
dle meets the thumb 


An Adjustable Spout for the 
Sprinkling-Pot 


A CON YEN IE NT adjustable wa¬ 
tering-pot spout can be made out 
of a section of brass or tin tubing and 
two sets of hose couplings; old coup¬ 
lings will do. The construction is 



An extension spout 
to be attached to 
the ordinary gar¬ 
den sprinkler - can 


clearly shown in the illustration. The 
sections of the couplings have to be 
soldered in place. Leather washers 
should be put in at A and 6. With 
this arrangement the “rose*” or sprin¬ 
kler end, can be attached to the short 
section t C, if desired. 


Figuring the Weight of Ice When 
Its Volume Is Known 

A VERY close estimate of the weight 
of any block of ice may be ascer¬ 
tained by applying the following 
method: The volume of the ice in 
cubic inches is obtained by multiplying 
together the three dimensions. Divid¬ 
ing the product by thirty gives the 
weight of the ice in pounds. For 
instance, if the block is 10 by 10 by 12 
in,, its volume is 1,200 cubic inches; 
dividing this product by thirty giveg 
40 lb. as the correct w eight of the ice* 
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A Locking Cage Shield for a 
Spark-Coil Box 

T HE owner of a small car, parking 
it for a short time, found on his 
return that the spark-coils had been 
removed from the box and two dam¬ 
aged ones substituted. After having 
purchased a new set he decided to pre¬ 
vent a recurrence of the theft, and 
made a metal cage like that in the 
illustration to enable him to lock the 
box with a padlock. 

Small mild steel strap metal, 3/16 in, 
thick and 1 in. wide, w’as used in the 



Straps of iron built into box-shape 
around the spark-coil locks it in place 


cage construction. The eage incloses 
the box. The main pieces passing over 
the box vertically are hinged at the 
joint of the box cover, their forward 
ends being slotted to receive staples. 
The whole cage is fastened to the dash 
over the spark-coil box. Two screw- 
eyes, a long rod run through the sta¬ 
ples, and a padlock complete the 
locking device. G. A. Hawkins. 


A Counting Disk Board for 
Cribbage Players 

T HIS, of course, is simply a new 
idea for the eribbage board* The 
advantage gained by the spiral track 
is that less space is required; a full 
game may be scored in one continuous 



In a continuous run a full game may 
be scored with less liability to a mistake 


run, whereas, with the ordinary square 
board, two rounds are required. The 
plan shown is only one-half the box. 
The other half is made to contain the 
playing cards and the pegs. Both 
halves fit together with a lap joint 
and both are perforated as shown. 
This contrivance gives each player 
a separate scoring track and makes 
mistakes and confusion less likely to 
happen.— Huntington Baker. 
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“We Need More Boys Like Joe!” 

“Men, we are giving Joe a better position and an increase in salary. He 
deserves it. When he came here he started at the bottom, but the first 
thing he did was to take up a Course with the International Correspond¬ 
ence Schools. As a result he is stepping now into the place of an older 
man who has gone into the service. It's a big job for a young fellow of 
his age. but he s ready for it. We need more boys like Joe!” 

The war has brought the boys of America an opportunity and a respon¬ 
sibility such as they never had before. Already the call to the colors has 
taken nearly two million men out of industry. The boys of America must 

help fill their places. And they are doing it! 
Boys who have learned to do some orfe thing 
well are taking up men s work every day. 


Boys Who Made Good 
With 1. C. 5. Help 

C< N. B 



URKER, 2 
Walnut SI, So., 
Hamilton, 0nt. t 
Chu adi.ii now a ire 26 , 
advanced from trac¬ 
ings filer to Detail 
Draftsman and In¬ 
creased bia earn¬ 
ings 15D* Inside of a 
0. N* Barker Year, 

Howard H. Clakk, 775 Post St., 
San Francisco. Calif., advanced 
from off Icq hoy to Draftsman and 
Increased his salary iQCft. He is 
now 17 years of age. 

Benjamin 1 Alvatiez Correa. Ufi 
East troth St., New York, N* Y., be¬ 
came an Electrical Contractor at 
the age of J*. He was an elec¬ 
trician's helper when he enrolled. 

H. ALruED Mark, 

123 Wallace Street, 

Potlsville, Pa., 
present age 17, ad¬ 
vanced from bolt 
nutter to Bridge 
Shop Electrician 
and Increased his 
salary from 5c an 
hour to $SQa month. A> Mann 

O. L. Smith, 422 So. Hocker St., 
Independence, Mo., present aee IB, 
advanced from drygoods clerk to 
Electrical Engineering Construc¬ 
tion Foreman, and Increased his 
earnings 100$. 



Timothy A. Starlet, 45" Jose¬ 
phine St., New Orleans, La., now 
2& years old, advanced from helper 
to Electrician and Increased his 
earnings #3,06 a day. 


Your Chance Has Come 

This is your chance to serve your country, 
to play a real part in winning the war by taking 
up the work of some man who can go to the 
front. At the same time, if you'll get ready, you 
can make your start toward real success in life. 

And you can get ready. Wherever you are, 
whatever your chosen work, you can train 
yourself right at home in spare time through 
the International Correspondence Schools. 

Every office, store, factory and railroad in 
the country needs boys like “Joe,” It wants 
boys with the right stuff in them, boys who 
want to get somewhere and be somebody, boys 
with enough ambition to devote part of their 
spare time to learning something worth while. 

Prove that you are that kind of a boy ! And 
do it now / The w ay is easy* Use this coupon. 
Simply show us you are really interested in 
getting ahead and we will tell you what we 
are doing for thousands of other young men 
and what we can do for you. 


Choose Your Career 

Choose your career from this list— 
the position you vrant in the work you 
like best Would you like to be a first 
class Draftsman, a Mechanical, Elec¬ 
trical or Civil Engineer f A Chenjist f 
An Architect ? Hundreds of thousands 
of young men have climbed into big 
jobs in the technical professions through 
L C* S. help. Do you want to advance 
in business—in Advertising ? In Sales¬ 
manship? Many of the country's 
foremost Advertising and Sales Man¬ 
agers have won success by the help of 
I. C. S, training. Stenography? Ac¬ 
counting? All over America book¬ 
keepers, accountants, office managers, 
private secretaries, are reaping the re¬ 
wards from time invested in I. C. $. 
training in these subjects. 

The first step these men took was to 
mark and mail the coupon. Make your 
start the same way—and make it right 
now. 


T«MI opt hake — — *— 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 7606, SCRANTON, PA. 
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Wfc take all the risk! You pay no 
deposit* You are not linfltT any oh 
h^ittlon to buy. simply select any¬ 
thin!? from this ad or from nur 
ra? aloe and tell u* wtiat bank or 
express office we shaJJ .send It to 
you for free examination and ap- / _ 
p;nva!, Jf you are not saUn¬ 
ited, return It at oiir expense . 

ftii d y ou wi 11 our noth in f. Y 01 p - /%k 
will Ihj aniozwl at the Itip sav - 
lDJ£S you unit effect by buy 
(nit direct from iricdiamond jk**- 
cutters and wholesale 

jewelers, qrdek now / ,„*< 


W* cirrT 14 different 
ftMpi uf J litnOTui-!., rani- 
ittff tm d iTfr ta p*r 
ijAfal, VFai i nnkf n I'pecju!- 

if of lar^e b 3 ih dimWHHU, . 

fr&ln fiiati t* / 

nnu. 1^'fl can m«t 

_r*>nr ttiry T*rju 3 rfl- / 
"amt- Lu knvm / 

lb« iki* D. 7 |il grade / 

J*u are Jfi^tiMfced / 
jn %n<t Ti to 111 JM 

li fop fre^ J 
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/. ji 
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order NOW. 


A^ Jr Hvery diamond you buy from 
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■jjF most liberal EUAnnte? ev*r issued. 
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Electrical Devices and How They Work 

X—Principles of alternating-current motors 

By Peter J. M* Clute, B. E* 


ANY of the types of small D,C. 
motors can be run on alter¬ 
nating-current circuits. This 
is readily apparent when it is recalled 
that changing the direction of flow of 
current in a D.C* motor, both armature 
and field, does not reverse its direc¬ 
tion of rotation. Thus, when current 


flows through the motor in a positive 
direction, there exists a certain attrac¬ 
tion between those electrical poles set 
up by the field current and those set 
up by current in the armature coils. 
Reversing the direction of flow of 
current causes these sets of poles to 
be reversed and the same attraction 
exists as previously. 

In the foregoing discussion, however, 
a very important consideration has 
been disregarded. Every coil of wire 
wound on an iron core, as in the case 
of the field magnets, has an appreciable 
inductance, which, when an alternating 
current is applied, acts as a resistance 
component and tends to restrict the 
flow of current. It is mainly due to 
this fact that the majority of D.C, 
motors, especially the larger sized ones, 
cannot be operated on A.C. circuits. 
Thus, if a D.C. motor were constructed 
without iron in the fields or armature, 
it would operate on A.C* as well as on 
D.C. circuits. 

There are two principal types of 
A.C. motors, namely, the synchronous 
motor and the induction motor. In 
the synchronous motor, the armature 
will not start of itself, but must be 
brought by some accessory motor to 
such a speed that the armature coils 
move from one field pole to the next 
in exact synchronism with the alter¬ 
nations of the impressed current. 
When brought up to synchronous 
speed, it will continue to do work 
when driven by a single-phase alterna¬ 
ting current. The second type is the 
induction motor, in which a rotating 


magnetic field is produced by the 
interactions of polyphase currents. 
Two-phase induction motors are some¬ 
times used, although the most com¬ 
mon form is the three-phase motor. 

In the study of the induction motor 
it is of first importance to understand 
how a magnetic field may rotate while 
the coils producing the field stand still. 
The simple experiment here described 
explains quite clearly this important 
phenomenon. 

A heavy ball is suspended by a cord 
about 8 ft. long and set swinging to and 
fro with an amplitude of at least 1 ft. 
At the instant when the ball reaches 
either end of its path of oscillation, 
give it a sharp, quick blow in a direc¬ 
tion at right angles to its original path. 
Since the vibration of a pendulum is 
simple harmonic motion, this second 
blow will cause a simple harmonic 
motion differing in phase by a quarter 
of a period with the original impulse. 
If the second blow is of sufficient 
force to cause an amplitude of the 
same value as the existing one, the 
two simple harmonic motions, acting 
at right angles to each other, wall cause 
the ball to rotate with a uniform 
circular motion. 

The application of this principle to 
the rotating magnetic field is readily 
apparent. Two similar coils, through 
which two-phase currents are passed, 
are placed with axes at right angles to 



A combination of two coils at right angles 
for producing a rotating magnetic field 


each other, as shown in Fig. 1. An 
alternating current in a coil without 
iron causes an alternating magnetic 
field along the axis of the coil. Thus, 
the two magnetic fields produced by 
the two-phase currents are similar 
to the two motions of the ball in the 
foregoing experiment, combining to 
produce a rotating field near their com¬ 
mon center. This combination of two 
coils at right angles for producing 
a rotating magnetic field is suitable for 

* * ! :rV. 5 ih nr n 




Two similar coils, through which two- 
phase currents are passed, are placed with 
axes at right angles to each other 
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two-phase currents only. The winding 
arrangement of this form is shown 
diagram matically in Fig* 2* A rotating 
magnetic field can also be produced by 
three-phase currents, differing in phase 
by 120 deg* or one third of a period, 
if the three coils composing the field 
are arranged as in Fig* 3* 

The stator windings for polyphase 



A rotating magnetic field can be made by 
three-phase currents with this arrangement 


currents may be arranged in several 
different ways* For two-phase sys¬ 
tems, the windings are divided into 
four separate circuits, all having cor¬ 
responding ends connected with a 
common junction, the other four ends 
being directly connected with the four 
line wires. In the three-phase system, 
windings may be A- or Y-comieeted, 
The triangle connection is shown in 
Fig* 3. For Y-connection the three cir¬ 
cuits have a corresponding end of each 
connected with a common point, the 
other ends being attached to the three- 
line wires. Some connection diagrams 
are shown in Fig. 4 (page 136). 

The polyphase motor always con¬ 
sists of two parts, the primary and 
secondary members* The primary 
member is usually stationary, and con¬ 
sists of a laminated frame slotted on 
its inner surface, in which slots the 
stator windings are placed. The 
stator windings, or primary coils, 
are connected as explained above, and 
the leads from the ends of the coils 
are brought out to a terminal board 
fastened to the side of the motor frame* 

The secondary member consists of 
a laminated iron core with partially 
closed slots through the outer edge. 
Insulated copper bars inserted in 
these slots are bolted to copper rings 
on each end of the armature and are 
thus short-circuited. This is called 
the “squirrel-cage" type of armature, 
owing to its similarity to the ordinary 
squirrel cage. As the lines of force 
of the field rotate, they cut across the 
bars of the armature* inducing currents 
in them, which by Lenz’s law are in 
such a direction as to check the in¬ 
duction in it, or, in other words, to 
resist the relative motion of armature 
and field* The armature is therefore 
dragged around in the direction in 
which the magnetic field rotates- The 
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1 Can Help You—Whether 
You Are Old or Young 

If you arc young in yeai> and already stagger¬ 
ing along through your daily work like an old 
man, with no pep or push in you, or hope of ever 
being well and strong and vigorous again; if you 
are poisoned by constipation, wrecked by indi¬ 
gestion* nerves on edge, even if you feel that 
you have lost your will power, as a result of 
early indiscretions or of ailments you eon hi not 
help—I SAY TO YOU* DON'T GIVE UP HOPE! 

STRONGFORT1SM 

Will Enable You to “Come Back” 

Don't think you are knocked mit r no matter how many years you have lived or how low 
down you have got. Strougfortisni can BUILD \OL 11* AGAIN. Strongfortisrn is 
Nature's way, and Nature is the greatest healer in the world. Give her a chancel No 
patent medicine dope in Nature ur in Strong- 
fortism; no pills, powders or pernicious po¬ 
tions. No rigorous, iron-clad, muscle-tiring 
program of tedious exercises eithen just f 
Nature's way, as I learned it for myself and ' 

!ia ve taught it to hundreds of desponden t men* | 

Send for My Free Booklet i 

“Promotion and Conservation of ■ 

Health, Strength and Mental Energy” ; 

will tell you all about the quick, easy, simple ■ 

Strongfort way to get back the buoyancy of youth, j I 
whether you havcloat it by burning the caudle at " 
both ends or are simply weighted down with yearn, j 
I will send you a copy FREE, on receipt of three | 

2c stamps to cover packing and postage. 

LIONEL STRONGFORT 

Phyticai ar\d Health Speriaiint | 

671 Park Building - - Newark, N. J. j 


FREE CONSULTATION COUPON 


Mr. Lionel Htrongfwt, Xewnrh, N J.—I’Jnast 
send me your book "PROMOTION AND CONSER¬ 
VATION OF HEALTH, STRENGTH AND MEN¬ 
TAL ENERGY/ 1 Tor postage of which X rticlroe 
three 2c. atmutw 1 have marked {XV before the 


subject In which I am interested. 
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Let Me Bring Back Your Youth 

I have put the tire and spirit, of youth, the glow 
of a new-born enthusiasm, into the hearts of 
thousands of men who had wtII nigh given up 
hope; have built them up physically mu! men¬ 
tally: have taken them down from the shelf and 
enabled them to fill a useful place again amid 
the whirl of business life. 


You must also think of vonr children and their 

Wm 

children* Can you give them a clean bill of 
health? Will you make the future of the country 
safe? Or arc you imperilling your country's 
safety, your family's safety, because of your 
incapacity? No honest, red-blooded 
man dare pass up these questions. You must 
make vuuiself fit for llie duties of life* 


You Owe It to Yourself 

■ 


T HE actual number of years a man lias 
lived is no indication of his ability to DO 
THINGS in this world* If you think 
your usefulness is ended because of your age— 
forget it! TAKE HOLD OF YOURSELF; 
build up your physical and mental vigor and be 
a youth again in everything that really counts* 

A Man Is Only As Old As He Feels 

Right now there is the biggest opportunity ever 
offered in our history for men advanced in years 
to place themselves advantageously for the bal¬ 
ance of their lives. Thousands of important 
positions have been made vacant by the war; 
employers everywhere arc looking for new help* 
A man of ripe judgment* experience and ability, 
provided he is fit to do the work, will be welcomed 
with open arms no matter what his age. 
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1 rotor tends to rotate as fast as the field, 
i but never quite reaches it, for there 
would be no cutting of lines of force 
and thence no induction * This dif¬ 
ference in the relative speeds of field 
and armature is termed the '‘slip.” 
If the load is too heavy the motor will 
come to rest and burn out. 

In the foregoing discussion, it will 
have been noticed that the armature 
requires neither commutator nor slip- 
rings, and is entirely separate from 
any other circuit; its currents are 
wholly inductive. If will also be ap¬ 
parent that if, instead of a squirrel- 
| cage rotor, there is provided a regular 
armature winding, the induced cur¬ 
rents can be brought outside of the 
machine and be controlled by resist¬ 
ance like those of any dynamo or motor 
,, armature. This scheme is often made 
use of in large motors, where the 
! armature coils are connected with 
! slip-rings, so that resistance may be 
inserted in the circuits at starting. 
This resistance is cut out as the motor 
gets up to speed. 

The rotor of an induction motor acts 
like the secondary of a transformer, 
and if it is at rest while currents 
are traversing the stator the effect 
is the same as though a transformer 
were short-circuited. For this reason, 
these motors require enormous starting 
' current, in value sometimes five or 
six times the running current. 

In some types of induction motor, 
the field is made the revolving ele¬ 
ment, whereas the armature winding 
is placed on the stationary part of the 
machine. 

The operating conditions remain 
the same whether armature or field 
! revolves; but certain peculiarities in 
the design of the larger size motors t 
especially, make it preferable to have 
the field revolve. 

The term “field" and “armature" 
have a rather indefinite meaning when 
applied to A,C, motors. The field is 
that element which receives current 
from the line, while the armature is 
that element in which current is in¬ 
duced. The more common designa¬ 
tion is “rotor” for the revolving ele¬ 
ment and “stator” for the stationary 
element, although owing to their 
similarity to transformers the field 
is sometimes termed the primary ele¬ 
ment and the armature the secondary 
element. 

The great simplicity of the squirrel- 
cage induction motor, its durability 
and ready adaptation to any con¬ 
stant speed de%fice, have made a place 
for it, especially the smaller sized 
ones, that cannot be disputed by the 
; synchronous motor, but in the larger 
sizes the latter type can be used to 
advantage in many cases. 

If the field excitation of a synchro¬ 
nous motor is varied the power factor 
is also altered and it is possible by 
varying the exciting current to pro¬ 
duce a leading current* thus causing 
the motor to have the same effect 
on the line as would be caused by a 
condenser. This characteristic is some- 

u - > ■ ■¥ ■ — I * ■■ ■ < -■** ■ IT* -r- 


Popular Science Monthly 

times taken advantage of to increase 
the power factor on lines where it is 
low,- 

From a mechanical standpoint there 
is no question but that the induction 
motor, with its absence of sliding con¬ 
tacts* and its simply constructed rotor, 
tends itself to more severe service than 
the synchronous motor with its more 
complicated rotating member. 

From an electrical viewpoint the in¬ 
duction has the advantage of simplicity, 
very little auxiliary apparatus being 
required for its operation, and little 
attendance being necessary after the 
machine is once started, as no skill 
of the operator can change its oper- 



t ^ Connection 



i $ Y Connection 


■p 



3 ^ A Connection 
Fiq, 4 


Three connecting 
diagrams, a two- 
phase and a three- 
phase Y-connec¬ 
tion and a triangle 


ating characteristics as long as the 
load is not in excess of the motor's 
capacity. The synchronous motor* 
on the other hand, must have a sepa¬ 
rate direct-current exciter or other 
source of excitation, with rheostats, 
field switches, etc.* and good operation 
depends largely upon the degree of 
field excitation given the motor. 

The induction motor operates at a 
constant lagging pow ? er-factor: the 
lighter the load the greater the lag. 
The power-factor of the synchronous 
motor is wdthin control and can be 
varied by the manipulation of the 
field rheostat. 

The starting characteristics of both 
types are nearly the same, either 
machine taking a heavy lagging cur¬ 
rent from the line when started under 
load. The starting apparatus is very 
similar in either case, with the ad¬ 
ditional slight complication caused by 
the field of the synchronous motor, 
it being necessary to open up the 
field w-hen starting, and put it on 
again when the machine has come 
up to synchronous speed. 

In view* of the foregoing it is obvi¬ 
ous that each type of motor has its 
individual advantages. It is useful 
to bear in mind the consideration that 
induction motors are poor and ex¬ 
pensive at low speeds, while they are 
satisfactory and comparatively cheap 
at high speed. Hence the lower the 
required speed the greater the justifi¬ 
cation for using a synchronous instead 
of an induction motor. 
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There are localities where only 
single-phase currents are .available. 
Under such conditions, the single¬ 
phase induction motor must be used, 
also in the smaller sizes, as it has ad¬ 
vantages over' polyphase types. It 
requires but two wires and one 
transformer, thus reducing the ex¬ 
pense of wiring and transformers 
considerably. 

Single-phase motors differ from poly¬ 
phase induction motors in their meth¬ 
od of starting, but when brought up to 
speed their action is the same. The 
stator is similar to that of a three- 
phase motor, and the rotor is usually 
of the squirrel-cage type or a modifica¬ 
tion of this, although it may be of the 
wound-rotor type- 

Single-phase induction motors pos¬ 
sess no starting torque. In some cases 
an external starting^box is employed 
to secure the necessary phase dif¬ 
ference in the current. This is done 
to set up an imperfect rotating field, 
sufficient to bring the motor up to 
speed under light load, after which 
the starting winding is usually cut 
out. 

There are several methods by which 
the speeds of induction motors may be 
varied* These are briefly: Varying 
the frequency; changing the number 
of poles; varying the rotor resistance; 
using two or more motors in parallel; 
and varying the applied voltage* Of 
all these methods, only two are com¬ 
monly used in ordinary motor ap¬ 
plications. These are: changing the 
number of poles and varying the rotor 
resistance. The others are applicable 
only in very special cases. 


Repairing a Bearing by the 
Shrinkage Method 


A MEDIUM-SIZED pillow block : 

supporting a bearing for a shaft 
broke as shown in the illustration, and 
as it was necessary to use the machine 
almost constantly, time could not be 
spared for making a new base, or wait¬ 
ing until a pattern and a new block were 
cast. The repair was quickly made by 
the shrinkage process. 



couplings 
link 


Shrinking a link on pins to hold a 
- broken part to a large pillow block 


A hole was drilled in the base of the 
casting at each end on each side and 
stud bolts put in so that their smooth 
pin ends extended about I in. Links 
were forged out so that their inside 
lengths were somewhat less than the 
distance between the outside surfaces 
of the stud bolts. The links were then 
heated and slipped over the ends of 
the bolts. In cooling, they drew^the 
parts of the pillow block together 
tightly,— Jacob Harsen. 
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To quickly introduce into every locality 
our beautiful TIFNITE GEMS, we will ab¬ 
solutely and positively send them out FREE 
and on trial for 10 days* wear. In appear¬ 
ance and by every test, these wonderful 
gems are so much like a diamond that even 
an expert can hardly tell the difference. But 
only 10,000 will be shipped on this plan. To 
take advantage of it, you must act quickly. 


Solid Gold 

Mountings 


Send the coupon NOW! 
Send no money. Tell us 
which ring you prefer. 
We*llsend it at once. After 
you see the beautiful, daz¬ 
zling j?em and the hand¬ 
some solid gold mou nti ns:—af ter you have carefu Uy made 
an examination and decided that you haves wonderful 
bargain and want to keep it, you can pay for it in such 
email payments that you hardly mists the money. If 
you can tell a TIFNITE GEM from a genuine diamond, 
or if, for any reaeon at all, you do not wish to keep it, 
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The clos¬ 
est thing 
to a dia¬ 
mond ever discovered. In 
appearance a TIFNITE and 
a diamond are aa alike as 
two peas. TIFNITE GEMS have the wonderful pure 
white color of diamonds of the first water, the dazzling 
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sively fashioned in latest designs — and guaranteed 
solid gold. 

Send No Money 
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Counters Mean 
Record Output 

Your machine will keep 
working with or without 
a counter, just as operatives 
will do something with or 
without a supervisor. 

The question is, will you take 
what your machine gives you, 
or will you make it produce 
to the standard you set for it? 

The answer in factories, mills 
and machine shops — where 
machines must be pushed to 
the limit—is 



COUNTERS 


The records of feeders show the 
highest practicable production-rate 
for each machine, and they enable 
you to hold each machine to its 
record showing. 



The Set-Back Revolution Counter 

above registers one for a revolution 
of a shaft, recording a manufacturing opera¬ 
tion. Set back to zero by turning knob, and 
supplied with from four to ten figure-wheels, 
as required. Price, with four figure-wheels. 
$8,00 (subject to discount). 




The Rotary Ratchet Counter below 

counts reciprocating movements of 

th* corre¬ 

sponding with the 
operations of your 
machine. When 
lever is moved 
through an angle 
of 40 to 60 degrees, 
the counter regis¬ 
ters one. A com¬ 
plete revolution of 
the lever registers 
ten. Very dur¬ 
able, and suitable to a wide range of 


small machinery. 


Price, $1.50 


A counter for almost every ma¬ 
chine will he found in the Veeder 
booklet -may we send you a copy? 


The Veeder Mfg. Co. 

44 Sargeant Si., Hartford, Conn. 
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A Small Car Made of Bicycle Parts 
and a Motorcycle Engine 


A Method of Computing the Re¬ 
sistance of Copper Wire 


T HE wheels, sprockets, chains, etc., 
which were used in making this 
car were taken from old discarded 
bicycles. The four-horsepower, four¬ 
cycle engine was procured from an old 
motorcycle. A small pulley was fast¬ 
ened to the engine shaft and connected 
with a larger pulley on the counter¬ 
shaft, by means of a slack belt. This 
belt may be tightened by swinging an 
idler pulley, which is operated by a 
lever at the driver's seat. When the 
Idler pulley is released from the belt, 
the engine will run at full speed, with¬ 
out moving the car. A pull on the 


R esistances of copper wire of 

„ the Brown and Sharp gage may 
be computed approximately with the 
following data. The calculations are 
based upon the fact that the resistance 
of 1,000 ft, of No. 10 wire is approxi¬ 
mately 1 ohm at 20 deg, C. Since the 
diameter by the B. and S, gage doubles 
or halves every six numbers, and there¬ 
fore, the areas double or halve every 
three numbers, it obviously follows 
that for every third number of smaller 
wire, the resistance doubles, and for 
every third number of larger wire the 
resistance is halved. Thus No. 13 wire 

has a resistance of 2 
ohms per 1,000 ft., No. 
16 a resistance of 4 
ohms, No. 4 a resistance 
of 0.25 ohms, all at 
the temperature above 
mentioned. 

Using the same gage, 
the cross-section of con¬ 
secutive numbers in¬ 
creases by 26 per cent. 
Let us say it is desired 
to find the resistance 
of No. 8 copper wire. 
Since the resistance of 






A four-horsepower motor¬ 
cycle engine drives this car 


lever will bring the 
idler pulley down on 
the belt, tightening it, 
and the bicycle chain 
from the counter-shaft 
pulley to the rear drive 
sprocket will revolve, 
thereby making the 
car move. The more 
pressure placed on the 
belt by the swinging 
idler pulley, the faster 
the car will go. As coaster hubs are 
used on the rear wheels, it is not 
necessary to have a differential. 

The frame of the car is made of 1-in. 


Side elevation showing the relative positions of the 
engine, counter-shaft, control levers, and chain drive 


No. 7 per 1,000 ft. is 0.5 ohms, that of 
No. 8 will be 0.63 ohms. The largest 
size in the wire table is No. 0000 with 
211,600 circular mills. The size de¬ 
creases with the increase of the wire 
number, No* 10 wire having approxi¬ 
mately a diameter of 0.1 in. and 10,000 
circular mills.— Herman Neuhaus. 


Front and rear end elevation showing 
axle construction for using bicyde wheels 


Winners of the “Helping Out the 
Farmer*’ Prize Contest 

Out of the large number of interest¬ 
ing articles describing devices to lessen 
the labor on the farm, the three sub¬ 
jects below were selected by the judges 
for the grand prizes : 


oak, which gives a spring when the 
wheels pass over a bump. The seat 
is made of the same material and has a 
leather cushion. The cushion, as well 
as the steering gear and other small 
attachments, were purchased from a 
dealer in second-hand automobile sup¬ 
plies. 

An isinglass windshield protects the 
driverface and permits a dear view 
ahead. In the back part of the car is a 
tool-chest for carrying the necessary 
tools.—N orman E. Kuff. 


First Prize- A Drainage and 
Irrigating Pump. By Sebas¬ 
tian Vierengel. 

Second Prize—A Sling Reel 
for the Hay-Rack. By Alfred 
J. Kahler. 

Third Prize—A Small Follow- 
Up Harrow Attached to a 
Plow, By A, A. Jeffrey. 

These three articles will appear in 
the November issue of Popular 
Science Monthly. 
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FOR THE MAN 
WHO GARRIES 
TOOLS 



This Handsome, Substantial 
Harness-Leather TOOL BAG 


Combines ail tiic good features of the various com¬ 
mon leather bagg. Strongly built for rough usage. 
Bottom is three ply and steel studded. Has saw and 
bit holder,, hand strap and shoulder strap with pad. 
■\ mighty good all around tool bag. Six sixes ranging 
torn 14 x 8 inches to 24x8 inches. Show this ad to 
your dealer and insist on the genuine KLEIX tool bag, 
or write us. 

Our Illustrated Tool Catalog 
sent you Postpaid on Request. 

MATHIAS KLEIN S S0NSJfi!,C»ilSU.3.Chicato 

"(re/ a WITTE” 


Y 


in sizes 4 to 22 H-P. To be sure of delivery, write 
lor my latest, lowest offer today.—E. H. Witte, Pres* 

WITTE ENGINE WORKS, 

3227 Oakl and A v*nu*, Kmm» City, PI o, 

2227 Empire Building, Pittsburgh, Pa* 


ASBESTOS 



We are miners and shippers of Crude Asbestos 
in any quantity. We produce all grades at our 
world famous BELL ASBESTOS MINES, in 
Canada. We also card fibres, spin yarns, 
weave cloths, and make all sorts of Asbestos 
p rod nets. 

For anything you want in Asbestos, turn to 

KEASBEY & MATT I SON COMPANY 
Dept. S- 4 , AMBLER, PENNA ., U. S. A. 

Owners ef the nr«rWt largest Asbestos Mines* 



Cash with order buys thin 

BENCH LATHE 

Bttrf/ijr 3 in. & in, C, to C, Shippine Wl. 10 Lb*. 

Pflter Austin, 910 W. First PS. T Wuncit.lnri. 

THE MIDGET SLIDE RULE 

will add, subtract s multiply; divide: 
solve problems involving frven sad 
UMVUH ruOt« and AlfclO 

gives the lag&rithcafi of AHJuhi^s 
pjid lb« Sinm aTkd Coynes, Ta*i- 
gents and Cotanceiitfl of all amcteiL 
Its operation is very simple: quickly 
mItop any iMthemuticaf problem. 
IXmihly midi of nn-tai. Adapted for 
ahopi and office une* fits the po<cfcet B 
S?i Inches in diameter. 

Prloa with Instructions, $1,00, 

Tour van?!/ fcfl'?'' ttirf tatitjled. 

Gib op Slide Rafe Co„ Niles, Mich. 



Play It 10 Days Free 

We will send you aeiy Columbia brasit instm- 
DieSl OB 10 dir*' f re t trial, IT y <>0 don't find il thy 
tuitiot blowieitf instrument in the world h Knd it 
bmck. If yap dacide to buy* pa? a little «cn month. 

odayl 


in full color l 


Send your name and address for 

our riitr hook of InikaiflWU prjmt«i 
TTjc b<wWrl (a FREE. Wrifca tod*r^HlftflT NOW- 


Hurry B. Jay Co., Deot 1207. S42 W. Jitlcno Bird., CMa|* 


How the Velocity of Rifle Bullets 

Is Tested 

T HE chronograph is an instrument 
for testing the initial, or muzzle, 
velocity of bullets, and hence of the 
charge that is put in the cartridge. 
The illustration shows how the test is 
made and gives an idea of how the 
chronograph works. In the drawing 
the instrument is shown simplified and 
the parts are somewhat displaced to 
make illustrating clearer- 

The rifle in which the test is to be 
made is rigidly held in a fixture that 
brings the line of fire accurately on two 
points spaced 180 ft. apart. Through 
one of these points a wire, A, is 
stretched, and through the other the 
wire, B> the former being directly in 
front of the muzzle of the rifle. Both 
of these wires are cut when the gun is 
fired. Wire B passes through the tar¬ 
get* Each wire is part of a separate 
electric circuit and the discharge of 
the rifle breaks both circuits, one a 
fraction later than the other* 

Mounted elsewhere on a solid foun- 
dation is the chronograph which COU¬ 



CH EONOCGAPM 


^IPLE. IN FIXTURE. 


tsd'd' 


Diagram showing the positions of the 
instrument and electrical connections 
to determine the speed of a bullet 

sists of a base, a column suspending 
two electro magnets, and a recording 
mechanism. Each magnet at rest 
holds a brass rod by the end, the end 
having a cap of steel for purposes of 
attraction. The winding of one mag¬ 
net is connected to the wire B, and 
of the other to the wire A, which is 
ahead of the muzzle. It can be readily 
seen that the bullet in its flight breaks 
both circuits and causes both rods to 
fall. The rod C is longer and heavier 
than its fellow and its circuit is first 
broken; it has traveled some distance 
before the recording mechanism acts; 
this makes for accurate results. 

When the rod D falls it hits a 
trigger catch, E f that releases an arm, 
Fj under spring tension and the knife 
edge, which is a part of the arm, flies 
forward and nicks the falling rod, C, 
in its path. Then the rods are re¬ 
turned to the magnets and by means 
of a switch for that purpose, both 
circuits are broken at the same time 
and the knife edge again nicks the 
rod C, but this time in a different 
place because the rod, C, did not get 
first start* By use of a scale it 
is possible to read directly the velocity 
of the bullet for ISO ft* All the work 
must be done with the greatest care 
and when so performed the results will 
be very close.— D. A. Hampson* 



Use “RED DEVIL” Blades 


for Hardest Cutting 

RED DEVIL'’ flexible Hack Saw iijiniej are 
made from TungEtieD steel only. This -itwl rIv^ 
maximumhanmwi without brittlen&te!. Teeth ace 
extretady hard and strong; back Is flexible. 

Every blade individually tempered. Thte cost? 
extra money anti takes extra, time—hut gives a 
blade that cuts practical I y tin yt him: without break¬ 
ing. or teeth stripping. 

Teeth are milled fmmi the blank- not punched: 
also a slower and cnatller proresw— but ensures 
sharp, square pmutd that cut raetal as easily as a 
rip-saw cuts wood. 

"RED DEVIL” Hard Ittudea and Power niade^ 
are Just :lh painstakingly made aa the Flexible). 
All are guaradteed to last at least 30"'; longer 
than others 

ds* your Dealer /or ‘-RED DEVIL" BIvies and 
other toots. 

Cost little more than ordinary tools. 

SMITH & HEMENWAY CO., Inc. 

126 Coil Street 1 Irvington, N. J. 


PA TENTS 

TF YOU HAVE AN INVENTION 
“*■ which you wish to patent you can 
write fully and freely to Mimn & Co. 
for advice in regard to the best way 
of obtaining protection. Please send 
sketches or a model of your inven¬ 
tion and a description of the device, 
explaining its operation. 


AU Patent* Bren red hy’us are described in 

Scientific American 

without cost to patentee 

.All communications are strictly confi¬ 
dential. Our vast practice, extending 
over a period of seventy years, enables 
us in many cases to advise in regard to 
patentability without any expense to 
the client. Our Hand-Book on Patents 
is sent free on request. This explains 
our methods, terms, etc., in regards to 
Trade Marks, Foreign Patents f etc. 

MUNN & CO. 

SOLICITORS OF PATENTS 

$83 Woo!worth Bfdg., New York 

and $27 F Street. Washington. D.C, 


WE PAY CASH for 
PLATINUM SCRAP 

Mercury, contact point*, old foLse teeth. Send 113 
what you have for disposal, no matter how much or 
bow little, and we will remit full market value by 
rcturn mall. 

THE MUTUAL SMELTING A REFINING CO, 

42 South Front Stntt - - - Columbus, Ohio 


MM Your 0 »n PHONOGRAPH 


It's Easy With Our Help 

A few hours fEiterenEln^ work 

fluffs fruinv dc41af> And i£ivi-_H you 

ii KMiriim? exactly to tuit sroia 
W(i fumi*n motors, t 
arms, r oh matariiL, blue print* 
■nd fuil inarrurtioni. may 

record- ran miLct* fine pra* 

■ftt bufiiiinjf phpriojrraph* for your 
frfimds. 

b 

Write Today for Our Free 
Blue Print Ojfer 

CHORALEON CO. 

$10 Monger Etldg.. Elkhart, Ind. 



SAVE 

OVER 

HALF 


l. 


right 
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Easier 

Better Work 
Naturally Follows 

the use of 3. & S. Tools because 
they’re handy to use, accurate 
and adaptable to even the most 
adverse shop conditions. Every 
one of the difficulties you have 
to contend with in measuring or 
laying out work was considered in 
the designing of 

Brown & Sharpe 
Machinists’ Tools 

Our tool designers have always worked 
with first-hand information as to the 
needs of the man in the shop* 

Their laboratory has been our shop, 
where practically every variety of 
measuring and laying-out tools arc used 
in manufacturing our extensive line of 
machinery. 

Their efforts have ever been 

Directed Toward 
Greater Accuracy 
and 

Greater Efficiency 

* 

in the machine shop* he work!-wide 
preference for B, & S. Tools is proof of 
their success. 

Brown & Sharpe Mfg. Co. 
Providence, R. I., U. S. A. 



Catalog 27, 
listing our 
complete tine, 
sen t on re¬ 
quest* Get 
one for your 
tool kit* 


Making a Phonograph from 
Erector Strips 

T HE phonograph illustrated was 
made with a set of mechanical 
erector strips which happened to be 
at hand, but 1 am sure that a little 
ingenuity on the part of the builder 
would enable him to make a frame 
especially for the moving parts that 
would give better results. There are 
only two things 
that are abso¬ 
lutely essential 
to the good work* 
ing of the phono- 
graph; these 
are the rigidity 
of the machine 
and the fit be¬ 
tween the needle 
and the paper. 

The machine 
described w as de¬ 
signed especially 
for rigidity* The 
extra pieces ex¬ 
tending to the 
right and holding 
the crank, were 
put there to mini¬ 
mize vibration* 

All the points of 

contact of the rods with the perforated 
pieces must be kept thoroughly oiled to 
prevent their wearing and rattling, A 
little oil usually stops the grinding of 
the gears. The top of the wooden dial 
is covered with felt* and the rod above 
it is wrapped with tape until a tight fit 
is secured with the record. 

The horn is best made of parchment, 
but stiff w T rap ping-paper answers the 
purpose* It should not be rolled with 
too wide a mouth or it will be flabby* 
It is glued wherever necessary and the 
small end is bent over and also glued 
so that the whole is fairly rigid and 
makes a good sound board* A phono¬ 
graph needle 
thrust through 
the paper com¬ 
pletes the sound 
box. It will be 
found that after 
playing records 
for some time 
the sound will 
become weaker. 

This is caused by 
the needle work* 
ing loose and can 
be remedied by 
putting the needle 
in a new' hole* 

The phonograph will reproduce in¬ 
strumental selections very well, but 
its motion is not steadied enough by 
the record to play sustained notes. 
The smoothest motion can be obtained 
by sitting so that the forearm only need 
be moved when turning the crank, 
A spool of thread on the end of the 
crank also makes for smoothness. 

The apparatus is screwed down to a 
board so that one need not worry about 
anything except turning the crank as 
steadily as possible*—E* D, Ries. 



The erector parts as they are joined to make 
the driving mechanism for turning the disk 


Popular Science Monthly 

A Compound that Will Clean and 

Polish Brass 

H ERE is albrass polish that cannot 
be excelled. It requires very 
little effort, and will clean and bring 
to a high luster the dirtiest and most 
tarnished pieces. 

Take 5 oz. silica, 1 oz, whiting, and 
1 oz. of finely powdered oxalic acid* and 
mix thoroughly. Next, shave up 1 oz* 

or more of laun¬ 
dry soap, add a 
little water, and 
melt over a fire. 
Then mix the 
whole thing to¬ 
gether, using 
water to thin if 
necessary* When 
sufficiently 
mixed, pour into 
a tin cover or 
other receptacle 
and allow' it to 
set into a cake* 
To use, wet a 
cloth and rub it 
on the cake, and 
proceed to clean 
the brass* Then 
finish off with a 
clean, dry flannel 
or a piece of chamois. 

Most formulas for brass polish use 
rotten stone, which is very dirty to 
handle. Silica is much better, giving 
a much nicer gloss and is a great deal 
cleaner to use. 



How the hom is mounted on the base so that 
it will follow the grooves in the disk record 


Proper Method of Using a Small 
Tap to Prevent Breakage 

N O one knows how many thousands 
of small taps are broken every 
week by mechanics, both amateur 
and professional, who do not know the 
trick of backing out a tap to clear it 
in a deep hole* When a tap begins 

to get so tight 
that it does not 
seem safe to force 
it any further, it 
should be turned 
the opposite 
way, and this 
turning should 
be continued un¬ 
til the tap can be 
felt to catch 
slightly and then 
loosen up again. 
The amount of 
the turn will be 
about equal to 
the distance between the cutting faces 
of the tap—that is, a third of a turn if 
there are three cutting faces* When 
the tap is backed the little cuttings 
sticking up are broken off, so that 
when the tap is started in again it 
does not have to break off its own 
shavings at the same time that they 
are being cut. If the tap is simply 
backed a little without going far 
enough to do this there will be almost 
as much danger of breakage as if it 
were not backed at all. 










































































Popular Science Monthly 


141 




TING-AD 


Several Reasons for Buying 

WHITING-ADAMS 

Vulcan Rubber Cemented Brushes 

1st, The briMles and hair Are liifflinst eradt, prtj)4red 
for uae by the WHn'INfl-ADAMS mctti&d, whindi K- 
tfltOS tOu^liiim. elaiilirity ami a vfi'vet floftne^s of endfj- 
Thia makes the pan of a brush that is used* perfect in 
Quality And lone wearing. 

2nd, Every biintle and hair In held by pure, best 
Quality RUBBER: lit) fake, coal tar, chemical imitation 
of rubber ie used in our factory, M Rubber” lucana 
PURE RUBBER in nil WHITING-ADAMS VULCAN 
RUBBER CEMENTED BRUSHES. The butts of 
bristles or hair are completely saturated and surrounded 
with STRICTLY PURE RUBBER in Bsui-liauid 
state, and then vulcanized hard an enuiitc. 

3rd, WHITTNG-ADAMS Brush** cont little and 
wear long. Our large volume of businem reduces coat 
of manufacture to lowest point, and Selling; price* ere 
made near to cost. 

4th, Manufacturing brushes a* we have .W over 106 
ycore means that we icnow brushes, fetid Liters, of our 
brueiies receive the full benefit of OUT brufth knowledge. 

Send for Illustrated Literature 

John L. Whiting-J. J. Adams Co. 

BOSTON, U. S. A. 

TiVhitinff-Adams Brushes awarded Guld Medal and 
Official Blue Ribbon, the highest nwAld al 


Build Your Own 

Grandfather’s Clock 


For Machinists and Toot 
Makers, none better; 
seventeen styles► Quar¬ 
tered oak and covered. 
Ajie for bloklct 


“Built for Service." 

The Pilliod Lumber Co. 

Swan ton, Ohio 


with our help 

We furnish blue prints, fin¬ 
ishing material and instruc¬ 
tions. Buy the works, dial, 
weights and pendulum from 
us at i u r p ri s i n g L y low 
prices. You make a fine 
profit building artistic 
clocks for your friends. 
Complete Work* *S.OO 

Otter* with rhi-mt* vt siE pri &\| 

Ask fsr aHiaclive Free Ofer 

CLOCK COMPANY 

1663 Ruffner St. 
Philadelphia, Pa. 


Bailey Iron Planes 

Bailey" Iron Planes have been in use for 
nearly fifty year a, and are the recognized 
standard for Planes of this type. 

Ji 

While retaining, all the original feature*, many val¬ 
uable improve triCTita in const ruction have been, added from 
time to time. Only the finest materials and the best 
workmanship are used in their manufacture. 

Always insist that your order be filled with 
Planes made by THE STANLEY RULE & 
LEVEL CO., which carry with them a 
GUARANTEE backed by a Company that 
has been manufacturing Carpenters' and 
Mechanics 1 tools for over half a century. 

For Sale by alt Hardware Dealers 

Stanley Rule & Level Go 

New Britain. Conn. U.S.A. 


A Whistle Made from a Baking* 

Powder Can 

M ETAL whistles are much better 
than those made of hickory or 
willow, but the average boy thinks 
that the metal is hard to handle; 
this, however, is not so, as such a 
whistle can be made easily from a 
baking-powder can as shown in the 
illustration. Cut from a tin fruit can 
a piece of the metal as shown in Fig, 1 



Pattern for cutting the metal around a 
baking-powder can for making a whistle 


and bend the ends A and B over a piece 
of strap iron or a thick piece of sheet 
metal, and the end C into a curve as 
shown in Fig. 2. 

Cut down a small baking-powder 
can to a length equal to the width of the 
whistle or the part C* Cut a slit in the 
can at D (Fig. 3) lengthwise and stick 
the circular part of Fig. 2 inside of the 
can so that the extending part C will 
enter the can at the bend next to the 
circular part. The correct angle of the 
part C can be found only by trial, and 
bending until the proper note is 
found. The finished whistle is shown 
in Fig. 4.— John L. Dotjgheny. 

Wire Guide Around the Keyhole 
to Prevent Profanity 

I T is sometimes difficult because of 
poor light to slip a door .key into 
the keyhole. In the dark it is an ex¬ 
asperating proposition even after one 
has located the knob. The illustration 
shows how a piece of wire can be bent 
and driven in the wood around the 
hole plate, so that the key can be 



A wire hook shaped around the keyhole to 
guide the key for entering the escutcheon 


readily lined with and entered into the 
hole. The taper of the wire of course 
drifts the key into place and it can be 
carried no further. This little kink 
w r ill be found a saver of temper and a 
great convenience.— F. W, Bentley. 



ror do years— \ 
since 1880—Star- f 
rett Precision \ 

L 

Tools have been 
building their 1 
reputation as the 
leaders among 
fine measuring 
instruments. 


This reputation could 
never have been at¬ 
tained had they not 
always been found to 
be accurate by 
skilled mechanics. 
All Starrett Tools— 
micrometers, vernier 
calipers. dividers, 
gages, levels, squares, 
etc., enjoy this dis¬ 
tinctive reputation. 


When looking for 
“accurate" measur¬ 
ing instruments — 
look for the name 
‘ Starrett" — the 


are synony 


TT1QUS 


Write for 
Catalog 
No. tl-W 


It shows 2100 styles 
and sizes of these 
accurate tools. 


lVe LSStawaif 


your v 
guarantee 

of accuracy 
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This Handsome Suit $1750 

Tailored to Your Measure JL # 


Lowest Prices on Men’s Furnishings 

Our Catalog also lists, describes and prices our line of the smartest, 
most up-to-date men's hats, shoes and furnishings. Our prices are remarkably low. 

For instance, we sell six five-ply hand laundered stiff or soft collars for only 75c 
—identically the same quality collars that sell anywhere else for 20 to 25c each* 
Other articles priced correspondingly low. 


Mail This Coupon 

Or send your name and address plainly writ¬ 
ten on a post card. Our big money saving catalog 
will come by return mail. Send the coupon for it to¬ 
day and see the many wonderful bargains it contains. 

| BERNARD-HFWITT & CO. Desk G-94A 

| 121-131 So. (irecno Street* Chicago* Illinois 

_ Please send me your new Fall Catalog* ^ 

1 

I 


Name . 
Address. 


We have no agents, no dealers, no travel 
ing salesmen* Our values make their 
own customers, and once a Bernard - 
Hewitt customer, always a Bernard- 
Hewitt customer* Send for our free 
catalog today. See how 

Our Plan Sa yes 
You $|0 2E More 

on ever}' suit—and gives you real individu¬ 
ality in your dress-—clothes that are tailored 
to fit you and you alone—reflect your per¬ 
sonal tastes. Our line includes all the latest 
fabrics and patterns—fancy weaves, checks, 
invisible plaids* We make a special feature 
of GUARANTEED ALL-WOOL 


for only $20—an unheard of value in these days 
when serges are soaring out of sight. We pay 
shipping charges. We take all the risk, you none 
—we guarantee complete satisfaction in every 
particular. Best quality linings and trimmings* 
Write today. Get clothe.s made in the latest 
approved city styles by reliable custom tailors* 
The best dressed men in America are wearing 
them. Don’t delay—write now! 


Catalog FREE! 


Our big, new Fall and Winter book is 
ready for you, Contains samples of latest 
woolens, plain and fancy fabrics, a splendid 
assortment to choose from—and every one a real 
value which we are confident that you cannot be¬ 
gin to equal anywhere else. It is your 

guide to correct and economical clothes buying, * 

Mail coupon above or write, mentioning this 
publication* so we can identify this special offer* 


An amazing oiler! A high-grade suit 

I cut to your individual measure -tailored 
with al! the skill and style that only the best 
custom tailors can give. A special propo¬ 
sition to introduce to the readers of this 
journal the wonderful values offered by our 
system of tailoring* Nothing else like it— 
no value to equal it* 




Repairing a Broken Motorcycle 
Frame Without Brazing 

A BREAK in the frame at A was 
repaired with a U-bolt in the 
manner shown. The entire device 
was homemade with the exception of 
the two nuts. 

The shackle, B, was shaped from a 



A method of joining broken parts of a mo¬ 
torcycle frame without brazing the joints 

piece of metal in halves so that it 
could be adjusted over the frame tube* 
The keeper, C, was made from a felloe 
strap. 

This device when clamped in place 
held the frame tube to the headpiece 
so close that the break could not be 
detected. 

The whole appearance of the de¬ 
vice gives the impression of being 
an original attachment*—W. H. Sar- 
GEANT, 


Making a Press to Shape Books 
After Rebinding 


A SIMPLE book press which can 
also be used for other purposes 
can be made in the following simple 
manner: 

Out of a good, straight-grained piece 
of 1 by 6-in* pine saw three pieces 12 
in. long and two pieces 8 in. long. Nail 
the two short pieces on the ends of 
two of the long pieces, forming an 
open frame, as shown in the illus¬ 
tration. 

The remaining 12 in. piece should fit 
loosely within the frame. Then make 



A wood frame and the manner of ns:_ig it 
with wedges to make a book-press 


a half dozen or more wedges by sawing 
diagonally across several oblong blocks 


of 1-in. stuff. 

By keeping each pair of wedges to¬ 
gether a more perfect fit can be ob¬ 
tained, as some of the blocks may be 
cut at slightly different angles than 
others. The illustration shows the 
press as it is used to shape a book after 
rebinding it* 

° f , c-p;, ri:jr i...! riic.i'sr 








































































































Popular , Science Monthly 


143 



An ingenious use of two implements 
that are found in every tool-box 


A Monkey-Wrench Placed in a 
Vise to Hold Pipe 

HE illustration - shows how the 
placing of a monkey-wrench 


in 


the ordinary vise makes it possible 


to hold a pipe for cutting threads or 
turning on fittings* As both wrench 
and vise are adjustable, quite a wide 
range of sizes can be handled in this 
manner,—V incent J. McMurtry. 


A Coating to Keep Silver from 

Tarnishing 

S ILVERWARE may be easily pre¬ 
vented from tarnishing, if it is 
brushed over carefully with alcohol in 
which a little collodion has been dis¬ 
solved, The coating dries almost im¬ 
mediately, leaving a thin, transparent 
and invisible surface on the silver. 
This surface may be removed at any 
time by simply dipping the article in 
hot water. 


A Straight Shooting Rubber- 
Band Gun for Boys 

T HIS homemade shooter is a mar¬ 
vel in its simplicity. The stock 
and barrel are made of any wood 
easily carved to the desired size and 
shape, and the length is proportioned 
by the elasticity of the rubber bands 
employed as ammunition. At the 
sight A a small groove is cut and 
from this the rubber is stretched back 
to and hooked over the trigger B . 
The trigger is of bent wire formed with 



Details of the parts and how the gun is 
used to shoot ordinary rubber bands 


the ends facing opposite directions 
after the wire is forced through a hole 
of the same size bored through the 
barrel at its position. A simple turn 
of the trigger finger C frees the rubber 
for its straight-away flight. If an 
ordinary paper hook is attached to 
the rubber as shown at D the flight 
is much longer and considerable range 
is acquired. Like action may be had 
in pistol design also* The slight sting 
of a "wound” from one of these 
weapons only adds spice to a close 
battle among the boys.—W, B, Smith. 



SAWS 


TOOLS 


AND 


Kindness to your 
tools is an ounce 
of prevention that 
beats a pound of 
cure 


Keep them properly filed and set. Use a 
Disston Slim Taper File and a Disston Triumph 
Saw-Set* These first-class tools, used every little 
while, will save the time and energy you'd need 
to put a neglected saw back into good condition. 
Don't use a poorly made saw-set. If you do, 
you'll risk crimping the blade or breaking the 
teeth. That means shortening the life of your 
saw by excessive pointing to get back the teeth. 
You can get the Disston Slim Taper File and 
Triumph Saw-Set from a hardware dealer in 
your vicinity. 

Keep your saws clean and free from rust by 
using a little oil and a piece of emery-cloth. 
Rust is apt to produce friction and make your 
saw bind or buckle ^and a kinked saw is useless. 


AT this time, the conservation of 
£\ your Disston Saws and Toots is 
,X. 3b. important. It is as important 
as the conservation of foods and other 
products* We ask that all mechanics 
take the best possible care of their 
Disston Hand-Saws. Get every dollar of 
value out of them that Disston quality 
has put into them* 


Amateurs, especially, will find that Disston 
Saws and Tools will help exercise the spirit of 
conservation. Their high grade, their accuracy, 
their quick response, even in the hands of the 
untrained, conduce to good work and a saving 
of money in the home. 

Henry Disston & Sons are the largest and 
oldest saw makers in the United States. Disston 
Saws are the expression of an experience of 
seventy-eight years. We are so bent on produc¬ 
ing the finest in saws and tools that we make 
every ounce of the Crucible Steel that goes into 
ovmty piece of merchandise bearing the Disston 
trademark. Disston quality means the best that 
human will and skill can put into tools. It 
is jealously guarded and rigidly maintained. 
Disston Saws and Tools are sold by progressive 
hardware dealers the world over. 


HENRY DISSTON & SONS, Inc. 

PHILADELPHIA, U. S. A. 

Canadian Works: Toronto, Canada 

Chicago Cincinnati Bottom San Francitco Mem phi* 
New Or leant Seattle Portland, Ore. Bancor, Me* 
Vancouver, B. C. Sidney, Australia 


Pledge to 
Buy 

W. S. S . 
Regularly 





























































rcASOL |NE 

SON ’ 5 






jfetom/nerfded 
by many car 
mamt/acfzirers 
including the 
Packard and 
Sludebaker 
Companies 






H AS YOUR CAR lost its “pep?” Is the motor getting 
sluggish? Does it knock on an up-grade? These and 
countless other engine troubles are caused by carbon. The 
easiest, cleanest, safest and most satisfactory method of removing 
carbon deposits is with Johnson’s Carbon Remover, It will save 
you from $2.00 to $5.00 over any other method without laying 
up your car. You can do it yourself in five minutes. 
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The use of Johnson’s Carbon 
Remover every five hundred 
miles will automatically elimi¬ 
nate valve trouble and keep your 
motor clean and sweet and at 
its highest efficiency. 

Carbon-free cylinders will re¬ 
duce your gas and oil consump¬ 
tion 12% to 25% and give you 

* 

Write for our booklet on “Keeping Cars Young.” 

It will tell you how to reduce automobile depreciation. 

We gladly send it free and postpaid 

S. C. JOHNSON & SON, Dept. P. S. M. 10, RACINE, WIS. 


the maximum power and speed 
from the minimum amount of 
fuel. 

You can clean a four-cylinder 
motor twice with a half-pint of 
Johnson’s Carbon Remover. If 
your dealer cannot supply you 
send us $1.00 and w 7 e will for¬ 
ward you a pint prepaid. 


Copyrighted rriaseria 














































































































































































More 


MEAT 


Snve ihfi tin f*U from l^uckv Strike 
and ifivr it to the Rett Crop* 


IJ S TOASTED 


uaTarit 
























































~ - 

alwav 

> s^ t . s ^/,, t K Maut.'s V 

^^^ r| __ y^qcrJ^Kmft 


sln'ftjy 

MacW" 1 


To have a Victrola in your home is just like engaging the supreme artists of 
the world to entertain your family and your friends at your own fireside. 

You have at your command the famous singers and instrumentalists who 
have enriched the musical art of the world by the beauty of their interpretations. 

.And this is the privilege the Victrola offers you—for the greatest artists, by 
making Victrola Records exclusively, have conferred upon it the distinction of. 
presenting their art in the homes of the people throughout the world. 

Any Victor dealer will idadly demonstrate the Victrola and play any music you vvisli to hear, Victors 
and VicUolas $I2 to # 950 . Saengcr Voice Culture Records arc invaluable to vocal students—ask to hear them* 

Victor Talking Machine Co., Camden, N* J*, U. S, A, 

Berliner iSranitLijImim Od , Montreal, Canadian niHlribul-ore 


Victor 


Important Notice, Victor RccOrU and Victor Machines 
arc scientilkally coordinated and synchronised in the processes 
of man u fact urc, and their use, one with the other, is absolutely 
essential to a perfect reproductioik 

Ntw Victor Records demonstrated at 
all dealers on the 1 st of each month 





































































































































































































































































































































